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Teacher feedback is a useful tool that can actively engage students in learning and help 
them improve content knowledge. However, students are generally not motivated to use the 
teacher feedback. The present study investigated whether self-assessment devices can promote 
students’ usage of teacher feedback among 5th through 8th graders. Self-assessment is a process 
during which students monitor and judge their learning process often with tools that provide 
perspective.  
The present study hypothesized that a self-assessment intervention utilizing rubrics and 
guiding questions would help students to successfully revise their work as the teacher feedback 
intends, accurately predict their performance, become receptive to the teacher’s criticism, and 
increase their content knowledge. While rubrics contain a list of criteria that the teacher expects 
students to achieve for each problem, guiding questions ask students to identify areas where they 
perform well and other areas where they need improvement. 
The present study took the form of an experiment, with participants divided into two 
Groups: Experimental (N=89) and Control (N=84). The Experimental Group students used the 
intervention, whereas the Control Group students did not use the intervention. Every participant 
worked on solving problems, revising their work, answering questions about the experience, and 
expressing their preference for the type of teacher feedback in mathematics. The study 
hypothesized that the self-assessment devices would help students to successfully revise their 
work as the teacher feedback intends, more accurately predict their performance, become 
receptive to the teacher’s criticism, and increase their content knowledge. 
The results showed that the self-assessment intervention helped the students successfully 
revise their work; furthermore, specific teacher feedback was more effective than general teacher 
feedback in terms of assisting them to revise. Students who used the intervention demonstrated 
higher levels of receptivity to negative feedback. On the other hand, the self-assessment 
intervention showed no significant effect on students’ ability to accurately predict their own 
performance and it did not produce better mathematics problem solvers.  
The results suggest that teachers need to provide feedback that precisely locates errors in 
students’ work and offer specific direction for improvement. Teachers also need to emphasize 
the purpose of the self-assessment and feedback usage, so that students become more aware of its 
importance. Furthermore, improving the student-teacher relationship and implementing other 
forms of self-assessment may enhance the effect of self-assessment on the successful use of 
feedback by students. 
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CHAPTER I: INTRODUCTION 
1.1 – Statement of the Problem 
Teacher feedback is a critical component of the educational process because it provides 
information that can help students improve their performance (Parkin et. al., 2012). However, 
students are not usually motivated to use teacher feedback. Students’ usage of teacher feedback 
has three constraints: i) Students do not often read teacher feedback; ii) Students who read 
teacher feedback are not often receptive toward a teacher’s critical feedback about their work; 
and iii) Students who are receptive toward a teacher’s critical comments are often not motivated 
to successfully revise their work as the teacher feedback intends.  
First, researchers have found that students repeatedly ignore teacher feedback (e.g., 
Jonsson, 2012; Galbraith et. al., 2008; Price et. al., 2010), or have difficulty in understanding the 
teacher feedback (Weaver, 2006). This is a problem because feedback provision is an extremely 
time-consuming task for teachers (Ackerman & Gross, 2010; Laryea, 2013); if students do not 
even read the teacher feedback, then the teacher’s valuable time and effort are wasted.  
Second, students who read their teacher’s feedback are often not receptive to the 
teacher’s negative and critical comments about their work (Silver & Lee, 2007; Varlander, 2008; 
Carless, 2006; Taras, 2001). Teacher feedback may threaten student egos (Sargeant et. al., 2011). 
Unfortunately, providing feedback is by its nature a negative practice (Ackerman & Gross, 2010) 
because students’ errors need to be revealed and highlighted in order to improve their 
performance.  
Third, students who are receptive to a teacher’s negative comments are not often 
motivated to successfully revise their work as the teacher feedback intends (Price et. al., 2010; 
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Jonsson, 2012; Hyland, 1998; Westberg & Hillard, 2001; Blair et. al., 2013). Such a 
phenomenon is particularly evident if the teacher feedback lacks specific advice for future 
revision (see Sendziuk, 2010, for review).  
Teacher feedback may contain a considerable amount of useful information that could 
help the students develop their work. Teachers also put much hard effort into feedback provision 
for students’ improvement. However, common problems in the use of feedback – not reading 
teacher feedback, not being receptive to teacher’s criticism, and not being motivated to revise to 
revise their work – cause fundamental difficulties in learning. Without students’ active 
involvement in feedback usage, teachers’ efforts are likely to be wasted, and students are bound 
to fail to improve.  
1.2 – Purpose of the Study 
 The purpose of the present research is to develop an intervention that promotes students 
to i) become more likely to read the teacher feedback, ii) become receptive toward a teacher’s 
criticism, and iii) become motivated to successfully revise their work as the teacher feedback 
intends. 
 The present research proposes a self-assessment intervention in order to resolve each of 
the three feedback constraints stated above. Self-assessment is a process during which students i) 
monitor and evaluate the quality of their own learning process, and ii) judge their own work to 
improve performance as they identify a ‘gap’ between current and desired performance 
(McMillan & Hearn, 2009). The following sections discuss how features and benefits of the self-
assessment can help students resolve the three feedback constraints mentioned above.   
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1.3 – Rationale of Using Self-assessment Devices 
Research has shown a number of benefits of self-assessment devices. A few examples 
include i) encouraging students to read teacher feedback, ii) helping students understand their 
teacher’s disposition as a feedback provider, and iii) identifying the teacher’s expectation. This 
sections explains how SA devices could help resolve the feedback-related problems that are 
common among students: not reading given teacher feedback, not being receptive to teacher’s 
criticism, and not being motivated to revise their work.  
First, self-assessment encourages students to read the teacher feedback. Students are 
often not willing to read teacher feedback unless they are required to do so (Sendziuk, 2010), and 
students typically do not receive adequate training for effective usage of teacher feedback (Taras, 
2001). Self-assessment requires formal training for students to reflect on their work (McDonald, 
2007), and helps students effectively use teacher feedback by explicitly going over the purpose 
of its usage (Hulse & Robert, 2014). Because of such conceptual connections between the self-
assessment and feedback approaches, students who use a self-assessment device are expected to 
be more likely to read the teacher feedback.  
Second, self-assessment can prepare students to become receptive toward the teacher’s 
criticism. Self-assessment fosters in students a sense of ownership over their learning experience 
(Bingham & Tamjid, 2010), resulting in increased positive learning experiences (e.g., better time 
management and internal control) and reduced negative ones (e.g., learning anxiety, student-
teacher tension). Also, researchers have found that self-assessment can help students better 
understand their teacher’s disposition (Andrade & Valtcheva, 2009), as well as the reasons for 
their grades (Sendziuk, 2010). Thus, the students who appreciate (or, at least, acknowledge) the 
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teacher’s efforts to provide feedback are expected to become receptive toward the teacher’s 
critical comments.  
Third, self-assessment can promote students’ intrinsic motivation for more meaningful 
learning (McMillan & Hearn, 2009). Also, researchers agree that one distinct benefit of self-
assessment is to help students identify external standards preset by teachers (e.g., Stalmeijer et. 
al., 2010; McManus, 2001; Sargeant et. al., 2011; Samuelsson & Nilsson, 2001). Thus, students 
who are clear about learning objectives are expected to become motivated to achieve the learning 
goals. 
In sum, the benefits of the SA devices include encouraging students to read the teacher 
feedback, increasing positive learning experiences, and identifying learning objectives and 
teacher’s expectations. These known benefits of SA devices are expected to help students read 
the teacher feedback, become receptive to teacher’s criticism about their work, and become 
motivated to successfully revise their work as the teacher feedback intends.  
1.4 – The Self-assessment Intervention 
The self-assessment intervention proposed in the present study developed a two-fold 
approach: rubrics and guiding questions. Rubrics contain a list of criteria that the teacher expects 
the students to meet for each problem, while guiding questions ask students to identify areas 
where they perform well, and other areas where they need improvement. Students in the 
Experimental Group receive the intervention, whereas the students in the Control Group do not.  
Rubrics and guiding questions are among the most commonly used SA devices. These 
devices lead students to i) clearly identify teacher’s expectation, ii) recognize areas where they 
need improvement, iii) more accurately reflect on their own performance, and iv) better 
understand the teacher’s disposition as a feedback provider.  
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1.5 – Specific and General Feedback (SF and GF) 
 The present study investigates possible differential impact of teacher feedback depending 
on its type: specific and general. Whereas Specific Feedback (SF) accurately locates students’ 
errors and provides detailed direction for revision, General Feedback (GF) does not indicate 
students’ errors, and it provides vague direction for revision. The researcher expects to find more 
supportive evidence of the SF for students’ work revision.  
1.6 – Benefits of Feedback Provision 
The benefits of providing feedback to students include improved performance and 
learning skills (Sargeant et. al., 2011), confidence (Di Loreto & McDonough, 2013), 
understanding of their work (Goodman, 2008), and engagement in learning (Burksaitiene, 2012). 
Researchers have offered a few suggestions for things that teachers can do to attain these 
benefits, including clarifying learning objectives for each assignment (Nadeem & Nadeem, 2013; 
Hyland, 1998), providing feedback that suits individual students’ needs and personality (Gulley, 
2012), and constructing detailed about students’ work (Gulley, 2012; Jones & Blankenship, 
2014). 
1.7 – Harms of Feedback Provision 
In	  addition	  to	  research	  showing	  the	  benefits	  of	  feedback,	  other	  research	  has	  found	  
that	  teacher	  feedback	  can	  be	  harmful,	  rather	  than	  helpful,	  to	  students’	  motivation	  for	  
learning.	  For	  example,	  Price	  and	  colleagues	  (2011)	  asserted	  that	  low	  lettered-­‐grades	  (e.g.,	  
D’s	  and	  F’s),	  which	  students	  perceive	  as	  teacher	  feedback,	  can	  have	  detrimental	  effects	  on	  
the	  self-­‐perception	  of	  students	  with	  low	  self-­‐esteem,	  whereas	  high	  lettered-­‐grades	  (e.g.,	  A’s	  
and	  A-­‐’s)	  tend	  to	  reduce	  student	  motivation	  to	  advance	  their	  work	  further.	  Similarly,	  Taras	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(2001)	  argued	  that	  lettered	  grades	  often	  interfere	  with	  students’	  judgments,	  and	  prevent	  
them	  from	  focusing	  on	  their	  work.	  
Further,	  van	  der	  Leeuw	  &	  Slootweg	  (2013)	  indicated	  that	  feedback	  provision	  was	  
not	  always	  found	  to	  be	  successful	  or	  beneficial	  to	  students’	  performance.	  Dolmans	  (2013)	  
added	  that	  some	  feedback	  practices	  may	  lead	  students	  to	  fear	  disconfirming	  or	  negative	  
information	  about	  their	  performance	  because	  teacher	  comments	  about	  students’	  work	  
often	  reveal	  students’	  errors	  and	  poor	  skills	  (Galbraith	  et.	  al.,	  2008).	  Those	  who	  are	  
skeptical	  about	  feedback	  provision	  often	  argue	  that	  students	  need	  to	  learn	  through	  their	  
mistakes	  and	  learn	  on	  their	  own.	  	  
Although	  teacher	  feedback	  has	  the	  potential	  to	  improve	  students’	  engagement	  in	  
learning	  as	  well	  as	  increase	  their	  content	  knowledge,	  teachers	  need	  to	  take	  care	  in	  
providing	  students	  with	  feedback.	  Otherwise,	  students	  who	  receive	  teacher	  feedback	  that	  
was	  not	  wisely	  planned	  are	  likely	  to	  experience	  its	  negative	  impact.	  	  
1.8 – Contribution of the Study 
 Previous research has found that feedback can help students successfully self-assess their 
work: ‘Feedback usage helping self-assessment’ (e.g., Labuhn et. al., 2010; Attali & Powers, 
2010; Nadeem & Nadeem, 2013; Limniou & Smith, 2014; see McCabe et. al., 2011, for review). 
However, little is known about the reverse: ‘Self-assessment helping feedback usage’. In 
essence, a distinctive contribution of the present study is to investigate the impact of SA devices 
on students’ successful usage of teacher feedback – reading teacher feedback, becoming 
receptive to criticism, and revising their work. Also, the present study examines evidence to 
support the importance of students’ attitude toward the teacher’s criticism about their work, as 
well as evidence of the impact of different types of feedback (specific vs. general).  
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1.9 – Research Questions 
The present study investigates whether the SA devices can resolve the feedback-related 
problems common among students. Particularly, the study explores the impact of the SA devices 
on students’ i) successful revision of their work, ii) ability to accurately self-assess, or predict, 
their own performance, iii) attitude toward teachers’ criticism about their work, and iv) 
improvement on the content knowledge. The work is organized in terms of four Research 
Questions.  
RQ #1: To what extent do self-assessment devices and specific feedback support students to 
successfully revise their work as the teacher feedback intends (revision)? 
RQ #2: To what extent do self-assessment devices support students to accurately predict their 
own work performance (prediction)?  
RQ #3: To what extent do the self-assessment devices support students to become receptive 
toward teachers’ criticism (receptivity)? 
RQ 4: To what extent do self-assessment devices support students’ content knowledge in 
mathematics (performance)? 
1.10 – Hypotheses 
	   The	  present	  study	  hypothesized	  that	  the	  SA	  devices	  would	  result	  in	  positive	  
outcomes	  in	  the	  four	  criteria:	  i)	  revising	  their	  work,	  ii)	  self-­‐assessing,	  or	  predicting,	  their	  
own	  performance,	  iii)	  attitude	  to	  teacher’s	  criticism	  about	  their	  work,	  and	  iv)	  improving	  
their	  content	  knowledge	  in	  mathematics.	  The	  work	  is	  organized	  in	  terms	  of	  four	  
hypotheses.	  	  
H1: Students who use the self-assessment device and specific feedback will more successfully 
revise their work as the teacher feedback intends than those in the Control Group.  
H2: Students who use the self-assessment device will more accurately predict their own work 
performance than those in the Control Group.  
H3: Students who use the self-assessment device will become more receptive toward teachers’ 
criticism than those in the Control Group.  
H4: Students who use the self-assessment device will exhibit more successfully improved 
content knowledge in mathematics than those in the Control Group.  
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CHAPTER II: REVIEW OF RELEVANT LITERATURE 
2.1 – Statement of the Problem 
 Educators complain that students are not often motivated to use given teacher feedback 
(e.g., Ackerman & Gross, 2010; Jonsson, 2012; Blair, et. al., 2013). This is a problem because 
students who do not use the teacher feedback are likely to lose benefits that feedback could offer, 
including i) providing students with information about how and what they understand and 
misunderstand in their learning process (Price et. al., 2010), ii) promoting dialogues with the 
teacher about the feedback (Carless et. al., 2011), iii) improving student performance (Parkin et. 
al., 2012), and iv) fostering students’ positive motivational beliefs and self-esteem (MacLellan, 
2001).  
2.2 – Feedback-related Constraints  
	   Prior research has revealed three major constraints related to students’ usage of teacher 
feedback: not reading teacher feedback, not becoming receptive to teacher’s criticism about their 
work, and not being motivated to revise their work as teacher feedback intends. The reasons 
include students’ lack of experience in feedback usage, students’ emotional vulnerability as 
teacher feedback identifies their errors, and lack of clarification or guidance for future revision in 
feedback. The following sections consider the research on the problems and mitigating factors in 
greater detail. 	  
2.2.1 – Constraint #1: Students do not often read teacher feedback 
First, students do not often read teacher feedback. For example, Price and her colleagues 
found that students do not necessarily read their teacher feedback (2010), and Weaver (2006) 
reported that students often view teacher feedback as difficult to understand. Similarly, students 
either ignore or misunderstand the teacher feedback (Hyland, 1998; Galbraith et. al., 2008; 
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Westberg & Hillard, 2001). Price and colleagues (2011) added that feedback provision without 
students’ engagement is completely unproductive because it would not yield any educational 
outcome when students do not even read it.  
One factor that prevents students from reading teacher feedback may include lack of 
strategies for productive usage of feedback and lack of understanding of academic discourse 
(Jonsson, 2012). In other words, students are not adequately trained to effectively read teacher 
feedback. In fact, feedback provision is an extremely time-consuming task for teachers (Hidi & 
Harackiewicz, 2000; Laryea, 2013; Ackerman & Gross, 2010). This is a problem because the 
teacher’s efforts are wasted if students do not even read the feedback. Jonsson (2012) 
furthermore reported that students’ lack of feedback experience led them to not realizing the 
potential of feedback for learning. Also, Westberg & Hillard (2001) asserted that students tend to 
avoid reading teacher feedback because they view it as ‘bad news’, rather than ‘good news’ to to 
help them learn.   
2.2.2 – Constraint #2: Students are not usually receptive toward the teacher’s criticism 
 Second, even if students read teacher feedback, they are often not receptive toward the 
teacher’s negative and critical feedback about their work. Unfortunately, feedback provision 
itself is often negative in nature (Ackerman & Gross, 2010) because teachers reveal and 
highlight students’ errors in order to improve student performance. However, most students do 
not feel comfortable about negative feedback made during this necessary process, and it can 
reduce their motivation to learn (Belschar & Den Hartog, 2009). Negative feedback can lead to 
negative emotions (Silver & Lee, 2007), and these negative emotions can impede students’ 
receptivity toward teacher feedback (Ackerman & Gross, 2010).  
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 Emotion should not be overlooked in the process of student assessment (Rai, 2012) 
because it can contribute to students’ future motivation and self-esteem (Illies et. al., 2007; 
Varlander, 2008). Examples of students’ negative emotional reaction toward teacher feedback 
include denial, defensiveness, and justification; such attitudes are likely to hinder students’ belief 
that the feedback will help them improve their learning (Moores & Kuol, 2005). Also, students 
with negative self-conceptions could feel more depressed, anxious, and hostile as they receive 
more unfavorable than favorable teacher feedback (Illies et. al., 2007; Sedikides & Strube, 1997). 
Additionally, because students with negative emotions tend to perceive the feedback provided as 
unfair (Ackerman & Gross, 2010), they are unlikely to become receptive toward the criticism of 
the feedback provider.  
2.2.3 – Constraint #3: Students are not often motivated to successfully revise their work 
 Third, even if students are receptive toward the teacher’s critical feedback, they often are 
not motivated to revise their work.  
One factor that prevents students from revising their work includes giving grades, which 
is a form of feedback (Jackson, 2009). The author pointed out that students tend to view grades 
as final and unchangeable, and these grades serve as a ‘sorting mechanism’ (e.g. A=smart, 
B=smart, but not superstar, C=average, D or F=dumb, etc.), and imply that some students will 
not even attain mastery in learning.  
Another preventing factor is teacher feedback that fails to provide students with clear 
learning objectives. Students are dissatisfied with feedback that has no specific advice for 
improvement (see Sendziuk, 2010, for review). For example, Westberg & Hillard (2001) 
reported that students often have a hard time understanding teacher feedback as it lacks further 
clarification for their future performance. Price and her colleagues (2010) also asserted that 
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students find teacher feedback vague and ambiguous because they could not immediately apply 
it to another piece of work. Teacher feedback with such confusing directions hinders students’ 
successful work revision.  
2.3 – Theoretical Connection between Feedback and Self-assessment Approaches 
 The following sections discuss a theoretical connection existing between feedback-
related issues and self-assessment approaches. To explain this issue in detail, the challenges 
students encounter as they receive feedback are presented first. The remaining portion discusses 
how the self-assessment devices have potential to help students overcome such difficulties.  
2.3.1 – Challenges Students Encounter as They Receive Feedback 
There are two main roles that feedback can play as it is provided to students: informative 
and emotional roles. First, Goodman (2008) emphasized that the purpose of feedback provision 
is more than telling students whether they pass or not; it aims to have students understand their 
current position as a learner. By receiving information about their work through teacher 
feedback, students face the intellectual challenges connected to refining their work accordingly. 
This ‘telling’ part of teacher feedback is essential because without informing students what to do 
for improvement, students would be unable to achieve the purpose of feedback provision (e.g., 
enhancing performance, understanding the action that needs to be taken, and engagement in 
learning).  
Second, students encounter negative emotions as they receive teacher feedback (e.g., 
Silver & Lee, 2007; Ackerman & Gross, 2010; Harris et. al., 2014; Moore & Kuol, 2005). Illies 
and colleagues emphasized how the emotional reactions that occur during students’ feedback 
reading may negatively influence students’ motivation and attitudes toward learning (Illies et. al., 
2007; Belschar & Den Hartog, 2009). Additionally, Di Loreto & McDonough (2013) found that 
	  
	   13	  
students’ negative emotions may increase their learning anxiety. In fact, this emotional issue 
should not be overlooked (Rai, 2012) because even small emotional inferences can discourage 
students from focusing on their work (Taras, 2001).   
In sum, students are challenged with the amount of information presented in the teacher 
feedback, as well as with the emotional difficulties as they receive feedback. Without 
instructional supports, students are unlikely to overcome these hindrances. The following 
sections discuss how the benefits of self-assessment can have the potential to help students 
overcome these obstacles.  
2.3.2 – Self-assessment Approach to Help Students Overcome the Challenges 
The present research proposes a self-assessment approach as a method: mainly rubrics 
and guiding questions. SA is defined as a process during which students i) monitor and evaluate 
the quality of their own learning, and ii) identify strategies that improve their understanding and 
skills (McMillan & Hearn, 2009).  
First, rubrics and guiding questions – the two major devices implemented in the present 
study – are expected to prepare students for the informative challenge by helping them better 
understand expected outcomes and learning objectives (Jones & Blankenship, 2014; Fluckiger, 
2010; Bude et. al., 2007). Schwartz and Bransford (1998) indicated the importance of developing 
students’ prior knowledge that prepares students to learn from a text or lecture. Intuitively, 
students who are aware of what they need to do as well as what teachers expect them to do for 
each assignment are less likely to have learning anxiety. Additionally, Taras (2001) stated that 
self-assessment leads to increased clarity and transparency of both the assessment process and 
the learning outcomes. Thus, students who clearly acknowledge the precise criteria they need to 
attain are likely to become motivated to revise their work. 
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Second, Lin-Siegler and colleagues emphasized that self-assessment is a critical 
component of the self-regulated learning process for students (2015). Ackerman & Gross (2010) 
emphasized that students’ emotional state is a key element that determines their academic effort. 
As much as negative emotion can demotivate students, regulated (or positive) emotion has the 
potential to increase their confidence and to facilitate their efforts to learn (Varlander, 2008; 
Illies et. al., 2007). Furthermore, Poulos & Mahony (2008) emphasized that emotional support is 
necessary for students to achieve their academic goals. Thus, implementing self-assessment 
devices can help students become emotionally prepared for the negative emotions that they are 
likely to experience as they read the teacher’s criticism of their work.  
In sum, the present study implemented a mixture of rubrics and guiding questions. This 
two-fold approach can prepare students for both the intellectual and emotional challenges they 
encounter as they receive teacher feedback. Prior research has attempted to resolve the feedback-
related issues by applying other approaches to self-assessment. However, little is known about 
the combined impact of rubrics and guiding questions on students’ feedback usage.  
2.4 – Roles of Self-assessment 
 The benefits of self-assessment are expected to i) provide students with formal training 
that reinforces them to read given teacher feedback, ii) foster students’ positive learning 
experience, and help students better understand the teacher’s disposition to support them to 
become more receptive toward the teacher’s criticism, and iii) promote students’ intrinsic 
motivation in learning, and provide clear learning objectives to engage students in successful 
revision. The following sections will discuss how the benefits of SA can resolve the feedback 
constraints mentioned above.  
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2.5 – Benefits of Self-assessment  
Benefits	  that	  SA	  practice	  could	  offer	  include	  i)	  actively	  engaging	  students	  into	  
feedback	  usage	  by,	  for	  example,	  instructing	  students	  about	  the	  importance	  of	  teacher	  
feedback,	  ii)	  fostering	  students’	  sense	  of	  ownership	  over	  their	  learning	  for	  positive	  learning	  
experience,	  and	  iii)	  accurately	  identifying	  the	  teacher’s	  expectations	  and	  learning	  
objectives	  that	  would	  help	  them	  become	  motivated	  to	  revise	  their	  work.	  The	  following	  
sections	  discuss	  how	  the	  benefits	  of	  self-­‐assessment	  could	  resolve	  the	  three	  main	  feedback	  
constraints	  addressed	  above.	  	  
2.5.1 – How Benefits of Self-assessment Can Resolve Feedback Constraint #1: Not Reading 
First, self-assessment practice involves formal training (McDonald, 2007); it can provide 
students with necessary groundwork to effectively use given feedback. Such training includes 
preparing students to effectively use feedback by explicitly going over purposes of feedback 
usage (Hulse & Robert, 2014), instructing learners to understand their current levels and 
performance via reading feedback (Sargeant et. al., 2011), and having students answer guiding 
questions related to feedback (Varlander, 2008).  
It is important for students to receive feedback training because i) students are not willing 
to read teacher feedback unless they are required to do so (Sendziuk, 2010), and ii) only a few 
students naturally can monitor their own learning process and independently plan for future 
achievement (Zumbrunn et. al., 2011). Hence, students who engage in self-assessment are likely 
to read teacher feedback. Additionally, benefits of training students in self-assessment include 
performance enhancement (McDonald & Boud, 2003), and increased learning engagement 
(Jaminson, 2003).  
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2.5.2 – How Benefits of Self-assessment Can Resolve Feedback Constraint #2: Not Being 
Receptive 
Second, self-assessment prepares students to become receptive toward the teacher’s 
critical feedback by fostering students’ sense of ownership over their learning. Researchers have 
found that self-assessment helps students take control of their learning (e.g., Bingham & Tamjid, 
2010; Taras, 2001). Students with such control over their own learning process experience less 
learning anxiety and less student-teacher tension (Edwards, 2007), better manage their time 
(McMillan & Hearn, 2009), promote internally controlled effort (McMillan & Hearn, 2009), and 
become independent learners (McDonald, 2007). Consequently, students with such positive 
learning experience are likely to become more receptive to the teacher’s criticism. 
For example, a student who self-assessed his work in a study conducted by Sendziuk 
(2010) reported that he “actually read the criticism, rather than shunning it” (p 324). Ibabe & 
Jauregizar (2010) emphasized that students’ positive learning experience is important, and 
Poulos & Mahony (2008) argued that effective feedback is that which provides emotional 
support to students. Also, students with productive attitudes toward teachers’ criticism would 
become more receptive to critical teacher feedback (Harris et. al., 2014).  
Additionally, Andrade & Valtcheva (2009) found that students who self-assessed 
exhibited more accurate awareness of what the teacher expects from them. Students who self-
assessed in a study conducted by Sendziuk (2010) showed a greater level of acceptance to their 
grades than those who did not self-assess. These findings indicate students’ increased 
understanding of their teacher as a feedback provider as they self-assess. Intuitively, students 
who appreciate (or, at least, acknowledge) the teacher’s disposition are more likely to become 
receptive toward critical teacher feedback.  
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2.5.3 – How the Benefits of Self-assessment Can Resolve Feedback Constraint #3: Not Revising 
 Third, the benefits of self-assessment can help students become motivated to revise their 
work as the teacher feedback intends. McMillan and Hearn (2009) argued that self-assessment is 
a promising option to promote students’ intrinsic motivation for more meaningful learning. 
Hence, students who receive self-assessment intervention are likely to become motivated to 
revise their work.  
 Another distinctive benefit of self-assessment is to help students clarify learning 
objectives (e.g., Stalmeijer et. al., 2010; McManus, 2001; Sargeant et. al., 2011; Samuelsson & 
Nilsson, 2001). Particularly, Sedikides & Strube (1997) and Harada (2010) asserted that students 
who self-assess their work can better understand what is expected in their assignments. In fact, 
self-assessment, by its definition, is a process during which learning expectations are clearly 
articulated (Andrade & Valtcheva, 2009).  
 The following sections will explore the major components of the self-assessment 
approach of the present research (i.e., guiding questions and rubrics), and how each can help 
students resolve the feedback constraints mentioned above.  
2.6 – Roles, functions, and benefits of the SA Devices 
 As mentioned earlier, rubrics and guiding questions are the main devices of SA applied 
in the present study. The following sections discuss roles, functions, and benefits of the devices. 
Using rubrics, students are expected to more clearly understand the teacher’s expectations as 
well as learning goals. Because students acknowledge what goals need to be accomplished, they 
are more likely to actively engage in revising their work. Also, implementing guiding questions 
tends to develop students to become independent learners, which is an essential component in 
learning.  
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2.6.1– Roles, Functions, and Benefits of Rubrics 
 Students who use rubrics as a self-assessment device are likely to have a better 
understanding of expected outcomes and learning objectives (McMillan & Hearn, 2009; Jones & 
Blankenship, 2014; Fluckiger, 2010; Sendziuk, 2010). Thus, students who can precisely identify 
a teacher’s intention for their assignments are expected to be motivated to achieve the goals by 
using given teacher feedback. 
A rubric refers to a document that articulates expectations for an assignment by listing the 
criteria of quality from excellent to poor (Andrade, 2001). This tool is widely used as a means of 
i) communicating expectations for assigned student work, and ii) grading final products (see 
Andrade et. al., 2008, for review).  
For example, Barney and his colleagues (2012) found that students who used rubrics in 
their study showed a significant decrease in the number of complaints and questions regarding 
grades. The authors concluded that the students’ performance would improve particularly 
because they know what is expected for their assignments (Barney et. al., 2012). Middle school 
students (N=162) in a study, conducted by Andrade and colleagues (2010), who used rubrics and 
other self-assessment devices, produced more effective writing. Bingham et. al. (2010) argued 
that rubrics help students plan their work to achieve their learning goals. Also, researchers have 
found positive correlations between the use of rubrics as a self-assessment device and 
improvement in students’ writing (e.g., John & Gelfand, 2013; Andrade et. al., 2008).  
2.6.2 – Roles, Functions, and Benefits of Guiding Questions 
Students who self-assess with guiding questions are expected to become independent 
learners. For example, Bude and colleagues (2007) asked their participants to reflect on their way 
of reasoning prior to answering questions, as a part of the study’s intervention; the participants 
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who were given this intervention performed significantly better than the others in the control 
group who were asked only to write down their way of thinking. The authors concluded that such 
reflection helped students better explain their supporting answers (Bude et. al., 2007). Similarly, 
Westberg & Hillard (2001) urged students to formulate a set of questions to ask themselves 
while learning, so that they use the teacher feedback more independently; the students in the 
study reported more accurate understanding of their own performance than those in the control 
group.  
It is important to promote students’ independence in learning. Carless et. al. (2011) 
supported the idea of i) reducing the amount of guidance provided by the instructor, and ii) 
pushing students to find answers on their own. Riordan & Loacker (2009) also argued that the 
most effective teacher feedback eventually makes the feedback provider unnecessary. 
Accordingly, the present study aims to have students independently identify the teacher’s 
intention solely by reading the feedback without additional dialogue. 
To provide examples of process questions – similar to the guiding questions implemented 
in the present study – a study conducted by Beaulies & Love (2006), the authors provided the 
following questions, so that the participants could accurately self-assess their reaction to the 
feedback they received: i) How did you perceive the delivery of the feedback?, ii) How did you 
feel when receiving feedback?, iii) Did you perceive the feedback to be helpful to you?, and iv) 
What was good and what could have been done better?.  
2.7 – Specific and General Feedback (SF and GF) 
Previous research has resulted in mixed findings for different types of feedback (Dihoff 
et. al., 2005; DiBattista, D. & Gosse, L., 2006; Ilies, De Pater, & Judge, 2007; Duchaine, 
Jolivette, and Fredrick, 2011). Hence, in order to explore the differentiated impact, the students 
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in the present study received both types of feedback (SF and GF) depending on the problem 
number (i.e., SF on Problem #1 and #3, and GF on Problem #2 and #4).  
Specific feedback refers to the teacher’s comments that i) accurately locate errors in 
student work (Nelson & Schunn, 2009), ii) provide adequate advice for improvement (See 
Sendziuk, 2010, for review), and iii) use language that is understandable to students (Harris et. 
al., 2014; Di Loreto & McDonough, 2013; Jackson, 2009). On the other hand, general feedback 
i) bypasses the student (e.g., “This is well done”, instead of “You did a good job because…”), 
and ii) makes criticism without offering an insight into how to improve (Brookhart, 2008).  
Often, students have a hard time understanding teacher feedback when it is vague, and 
lacks specific advice for student improvement (Westberg & Hillard, 2001). Westerberg (2013) 
pointed out that a vague feedback like “Nice job” offers no leverage for promoting growth 
(2013). The author also stated that feedback needs to focus on evidence, not interpretation.  
Hattie & Timperley (2007) asserted that teacher feedback is more powerful when it 
specifically corrects students’ misconceptions than when it vaguely alerts students to lack of 
information (2007). For another example, Duchaine and her colleague found that teacher’s 
performance feedback focusing on students’ specific behavior was an effective method for 
teacher training (2011). In order for teacher feedback to become specific, Brookhart suggested, it 
needs to i) help students figure out the reasons for their error for each item, and ii) provide 
information about how they approached the task (2008).  
2.8 – Additional issue: Student-focused Approach 
Despite the importance of examining students’ disposition, their perspectives have not 
gained much attention (Laryea, 2013; Harris et. al., 2014; Brown, 2007). The present study 
applied a student-focused approach. Because how students view and use teacher feedback is 
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more complex and multifaceted than it may appear (Furnborough & Truman, 2009), their point 
of view toward teacher feedback experience is worth careful examination. It is necessary for both 
researchers and practitioners to examine how students perceive, or react to, the teacher feedback 
for the following three reasons; i) the way students perceive their teacher influences the degree 
of credibility they accord the teacher as feedback provider  (Poulos & Mahony, 2008), ii) 
understanding student reactions toward teacher feedback helps researchers improve the feedback 
system (Moore & Koul, 2005), and iii) students and teachers have different viewpoints toward 
feedback preference (Beaulies & Love, 2006); this difference may cause miscommunication. 
 The majority of students desire to understand ‘what to do’ with given feedback; teacher 
feedback cannot be useful without clear direction suggested. Laryea (2013) found that students 
described ‘good feedback’ as personal, timely, detailed, constructive, and appropriately spread 
across the piece of work. On the other hand, students do not appreciate feedback that is 
ambiguous, opaque, and uncertain about the criteria and contexts (see Huxham, 2007, for 
review).  
Also, students need to become active feedback users in their learning (Johnson & 
Gelfand, 2013). Researchers emphasize that students, not instructors, should drive the feedback 
process in order to enhance their learning experience (e.g., Laryea, 2013; Hyland, 2010; van der 
Leeuw & Slootweg, 2013; Jackson, 2009; Andrade et. al., 2009). More specifically, Sadler 
(1989) argued that students who use feedback are responsible to i) know what performance is 
aimed for, and ii) be able to assess their performance in relation to standards. In order to achieve 
these goals, Jonsson (2012) argued, students should receive opportunities to use feedback. Also, 
Price and her colleagues emphasized that students’ ability to reflect on their learning process 
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must be well developed, so that they can recognize an impact on their actions and learning 
(2010).  
2.9 – Summary 
 In sum, the Review of Relevant Literature examined the three main constraints that 
students revealed in terms of using the teacher feedback: i) not reading the teacher feedback, ii) 
not becoming receptive to the teacher’s criticism, and iii) not being motivated to revise their 
work. It also examined its causal factors: i) students’ lack of experience in feedback usage, ii) 
students’ negative emotions as the teacher feedback locates their error, and iii) lack of 
clarification in feedback for future revision, respectively.  
Next, roles and functions of the main devices – rubrics and guiding questions – were 
stated; while rubrics help students better understand the teacher’s expectations by explicitly 
stating learning objectives, guiding questions help students to more deeply and accurately reflect 
on their own performance. Consequently, students who use rubrics and guiding questions are 
likely to become independent learner who better understand teachers’ dispositions as feedback 
providers.  
The importance of providing specific feedback, over general feedback, was also 
emphasized. Students who received feedback that accurately locates students’ errors and 
provides adequate advice for improvement (Specific Feedback) are more likely to improve than 
those who received feedback that vaguely denotes students’ errors or that makes criticism 
without an insight into how to improve (General Feedback).  
Lastly, students need to have opportunities where they play an active role as feedback 
users in order to improve their learning.  
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CHAPTER III: METHODS 
3.1 – Overview 
	   This	  methods	  chapter	  is	  organized	  in	  the	  following	  order.	  It	  describes	  pilot	  studies	  
conducted	  prior	  to	  the	  present	  study,	  the	  setting	  and	  participants	  of	  the	  study,	  the	  
intervention,	  grading	  issues,	  the	  study	  procedure,	  and	  details	  of	  each	  stage	  of	  the	  present	  
study.	  Table	  3-­‐1	  highlights	  the	  sections.	  	  
Table	  3-­‐1.	  Overview	  of	  sections	  of	  Chapter	  III	  –	  Methods.	  
Section(s)	   Title	   Description	  	  
3.2.1	  –	  
3.2.5	   Summary	  of	  Pilot	  Studies	  
Analyzes	  the	  exploratory	  studies	  that	  were	  
conducted	  prior	  to	  the	  present	  study.	  
3.3.1	  –	  
3.3.4	  
Descriptive	  on	  the	  Study	  
Setting	  and	  Participants	  
Introduces	  the	  charter	  school	  in	  which	  the	  present	  
study	  was	  conducted,	  background	  of	  the	  




Experimental	  and	  Control	  
Groups	  
Discusses	  the	  class	  distribution	  in	  terms	  of	  students’	  
academic	  performance.	  
3.5	  
Description	  of	  the	  Self-­‐
assessment	  Intervention	  
for	  the	  Experimental	  
Group	  
Discusses	  how	  the	  main	  SA	  devices	  –	  rubrics	  and	  
guiding	  questions	  –	  were	  organized	  and	  conveyed.	  
3.6	   Description	  of	  the	  Study	  Procedure	  
Describes	  the	  general	  study	  procedure	  that	  every	  
participant	  went	  through,	  along	  with	  a	  figure	  given.	  
3.7.1	  –	  
3.7.7	  	  	  	  	  	  	  	   Stages	  
Describe	  activities,	  Research	  Question(s)	  examined	  
(if	  applicable),	  and	  detailed	  order	  of	  each	  Stage.	  
3.2 – Pilot Studies 
 Teaching 5th and 6th graders mathematics for two years at a charter school, the researcher 
found that a number of students do not respond back with the feedback they received. Although 
the teacher feedback contained much useful information that could help the students improve 
their work, most of the efforts in feedback provision were neglected. 
The researcher initially supposed that the students’ attitudes to the feedback are 
associated with receiving negative information; hence, the researcher hypothesized that the 
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higher-achieving students in mathematics would demonstrate higher level of interest in teacher 
feedback than the lower-achieving students would. In order to examine this hypothesis, the 
researcher initially decided to survey the way the students perceive their teacher feedback, how 
they react to it as they receive it, what they tend/prefer to do with it, and what they believe about 
the impact of teacher feedback (e.g., whether it is helpful as to improving their work, etc.). The 
researcher then broadened the interest into improving students’ skills in work revision with 
teacher feedback provided.  
 Prior to the present study, three pilot studies with 6th and 7th graders at a charter school, 
and one pilot study with students at a higher education institution were conducted. Pilot Study 1 
attempted to i) examine 6th and 7th graders’ attitude toward, and general experience with teacher 
feedback, and ii) survey a middle school mathematics teacher’s disposition and involvement as a 
feedback provider. Pilot Study 2 implemented a set of self-assessment devices (rubrics and 
guiding questions). The researcher attempted to measure the impact of the devices on students’ 
responses to the teacher feedback as well as their work revision skill. Pilot Study 3 improved the 
self-assessment intervention, and focused more on students’ successful work revision. Pilot 
Study 4 was conducted with students at a higher education institution in order to assess the 
feasibility of the intervention and the study procedure. The researcher refined the study 
procedure, contents of the self-assessment intervention, and established the research questions 
based on feedback and responses from the students during Pilot Study 4.  
The next sections discuss the following five components of each of the four pilot studies 
conducted: i) purposes, ii) methods, iii) findings, iv) hindrances that were found in various forms 
(e.g., students’ difficulties in understanding instruction, researcher’s difficulty in managing the 
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study procedure, etc.), and v) refinements that were made to enhance the study procedure and 
contents.  
3.2.1 – Pilot Study 1: Attitude Survey 
 The three main goals of Pilot Study 1 were to survey i) how students define and perceive 
teacher feedback, ii) how students react to it, and iii) how a mathematics teacher defines 
feedback and how much she was involved in feedback provision to students.  
 Pilot Study 1 was conducted at a charter school in an urban area in the northeastern 
region in the United States. 6th graders participated in the study (N=19). As addressed earlier, the 
researcher initially hypothesized that students with higher achievement level in mathematics 
would exhibit higher level of interest in teacher feedback. Accordingly, the researcher divided 
the students into two groups based on their academic record when Pilot Study 1 was conducted: 
High Achievement (N=10), and Low Achievement (N=9). The fifth grade mathematics teacher 
helped assigning the students to either of the groups based on the current grades and academic 
performance they exhibited during the Pilot Study (See Figure 3-1).  
 Each student responded to a questionnaire. There were five dimensions of questions 
about students’ experience with, and reaction to teacher feedback, using a 5-point Likert scale, 
with 5 being the ‘most likely’. ‘Desire’ asked frequency of receiving feedback, ‘Belief’ asked 
whether students believe that teacher feedback could help them improve their work, ‘Action’ 
asked how much time they spend with teacher feedback they received, ‘Reaction’ asked 
students’ feeling about teacher feedback as they receive it, and ‘Clarity’ asked students whether 
they know what to do with teacher feedback (see Appendix H – Pilot Study 1 Questionnaire for 
details).  
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The results showed that students’ responses to the Questionnaire did not demonstrate a 
meaningful difference between the High and Low Achievement Groups. Figure 3-1 shows 
scores of the students’ responses to the Questionnaire. Table 3-2 presents results demonstrating a 
non-significant difference between the High Achievement (M=3.64, SD=0.964) and Low 
Achievement (M=3.8, SD=1.12) Groups; t(93)=0.748, p =0.456. The data suggests that students’ 
attitude toward teacher feedback may not depend on their academic performance.  
 
Figure 3-1. Students’ Responses to Questionnaire in Pilot Study 1 




Results of t-test and Descriptive Statistics for Responses to the Questionnaire in Pilot Study 1 by 
Group.  




 High Achievement  Low Achievement   
 M SD N  M SD N t df 
Responses to the 
Questionnaire in 
Pilot Study 1 
3.64 0.964 50  3.8 1.120 45 -0.265, 0.585 0.748* 93 
* p =0.456 
 
 An interview conducted with the 6th grade mathematics teacher revealed that she felt that 







Desire	   Belief	   Action	   Reaction	   Clarity	  
Pilot Study 1: Student Responses in the 
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the feedback to improve their work. The teacher required her students to read the feedback 
provided in various forms, so that the students are supported to acknowledge their mistakes and 
improve their work.  
From qualitative interviews with students and the teacher, it was found that whereas most 
students in the study only considered the teacher’s written comments about their work as 
‘feedback’, the teacher considered a wider range of forms as ‘feedback’, including verbal cues 
given during the classes, check marks given on quizzes and tests, written remarks on the board, 
and comments made in report cards. The interviews indicated that teachers and students could 
perceive ‘feedback’ differently. Reflecting on the interviews, the researcher supposed that 
students need to broaden the perspective they have toward feedback; a large number of forms of 
communication can be ‘feedback’ they receive from their teachers.  
 The researcher proposed self-assessment devices that could help students respond to the 
teacher feedback more positively. Hence, for the next Pilot Study, the researcher decided to 
implement self-assessment devices (mainly rubrics and guiding questions) as intervention. Also, 
the researcher decided to refine the questionnaire into four categories (i.e., emotional reaction, 
how much students agree, how useful the students find the teacher feedback, and how much they 
are willing to use the teacher feedback for improvement); consequently, the researcher expected 
to further explore a link between the self-assessment intervention and students’ attitude toward 
teacher feedback.  
3.2.2 – Pilot Study 2: Implementing the Self-assessment Devices  
The main goal of Pilot Study 2 was to assess the impact of the intervention on students’ 
reaction to teacher feedback.  
Pilot Study 2 was conducted at the same charter school with 6 participants in the 
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Experimental Group, and 6 participants in the Control Group (N=12) among 7th graders. On the 
first session, two participants from either of the Groups and the researcher used an empty 
classroom for the study. An identical set of three mathematics problems at the 7th grade level was 
given for both Experimental and Control Groups for 15 minutes. The participants returned to 
their classroom after completing the problems. On the next school day, the participants received 
teacher feedback about their work on the three problems, along with a numbered grade on a 3-
point Likert scale on each problem, with 3 being the highest. 
The participants in the Experimental Group received rubrics and guiding questions as 
they read the teacher feedback. The rubrics contained textual criteria that students are to meet for 
full credit, and guiding questions asked the participants to identify two areas where they did well, 
and two areas on which they need improvement based on the rubrics (See Appendix H – Pilot 
Study 2 Self-assessment Intervention for details). The participants in the Control Group did not 
receive other material along with the teacher feedback.  
The teacher feedback about students’ work was given in the same guiding question 
format that the participants used. It contained two areas where the participants performed well, 
and two areas where they need improvement. The teacher feedback also graded students’ work, 
using a number grade between 0 and 3, with 3 being the highest score (See Appendix H – Pilot 
Study 2 Feedback Sample).  
After reading the teacher feedback, every student responded to a questionnaire in order to 
measure his/her responses to the teacher feedback. There were five dimensions of questions 
about students’ reaction to the teacher feedback they received about their work, using a 5-point 
Likert scale, with 5 being the highest. ‘Emotion’ asked how they feel about the teacher feedback 
(e.g., terrified, good, pleased, etc.), ‘Agreement’ asked how much they agree with the teacher 
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feedback, ‘Perceived Utility’ asked how useful they find the teacher feedback for future revision, 
and ‘Willingness’ asked how much of the teacher feedback they will use for future revision (see 
Appendix H – Pilot Study 2 Questionnaire for details).  
Figure 3-2 shows that the students who used the self-assessment intervention showed 
higher scores on all four criteria than those who did not use the intervention. Also, Table 3-3 
shows that the t-test results demonstrated significant difference in response for Experimental 
(M=4.292, SD=1.16) and Control (M=3.542, SD=1.125) Groups; t(46) = -2.154, p =0.037. 
Considering the results, Pilot Study 2 supported the impact of the SA intervention on students’ 
positive responses to teacher feedback (i.e., emotional reaction, level of agreement, perceived 
utility, and willingness to use).  
During both sessions of Pilot Study 2, a few students stated their difficulty in 
understanding parts of the rubrics because there was only textual information about the learning 
objective of each problem. Also, several students questioned the meaning of particular questions 
that appear in the questionnaire (e.g., by saying “What do you mean by how useful the comments 
will be?”). Another problem was that even though the problems given were in the students’ grade 
level, a few students had a difficult time understanding the problems, because the school year 
was not completed, so the material had not been taught when the Pilot Study was conducted.  
In order to cope with the difficulties revealed in Pilot Study 2, the researcher decided to 
apply the following refinements for the next Pilot Study: i) adding more information than texts in 
the rubrics, ii) rephrasing the questionnaire for easier understanding, and iii) lowering the grade 
level of the problems to ensure student understanding.   
A final refinement was to explore the impact of the self-assessment intervention on 
students’ skills in work revision. Since self-assessment devices indicate learning objectives for   
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Figure 3-2. Students’ Responses to Questionnaire in Pilot Study 2 between 





Results of t-test and Descriptive Statistics for Responses to the Questionnaire in Pilot Study 2 by 
Group.  




 Experimental  Control   
 M SD N  M SD N t df 
Responses to the 
Questionnaire in 
Pilot Study 2 
4.292 1.160 24  3.542 1.125 24 -1.451, -0.049 -2.154* 46 
* p =0.037 
 
each assignment, the researcher supposed the students to clearly acknowledge criteria required 
for successful revision; also, by answering guiding questions, students were expected to reflect 
on their own performance more accurately. Hence, the researcher decided to have students, 
regardless of the Group to which they belong, revise their problems along with teacher feedback 







Emotion	   Agreement	   Perceived	  
Utility	  
Willingness	  
Pilot	  Study	  2:	  Student	  Responses	  
in	  the	  Questionnaire	  
Experimental	  group	  
Control	  group	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3.2.3 – Pilot Study 3: Students’ Responses and Work Revision 
 The two main goals of Pilot Study 3 were to assess the impact of the refined self-
assessment intervention on i) students’ reaction to the teacher feedback (i.e., the degree to which 
they agree with the teacher feedback and emotional reaction), and ii) students’ skills in work 
revision as well as their reaction to the revision experience.  
 6 students in the Experimental and 6 students in the Control Group (N=12) among 7th 
graders participated in Pilot Study 3, following the same procedure applied in Pilot Study 2, 
except that i) the rubrics contained more detailed information (See Appendix H – Pilot Study 3 
Self-assessment Intervention for a sample), ii) the questionnaire asked students’ emotional 
reaction to teacher feedback and their revision experience with the teacher feedback, iii) the 
mathematics problems were one grade lower than their own grade level, and iv) the students 
were asked to revise their work with the teacher feedback, and their revisions were measured.  
 After completing the revision procedure, the participants were asked to answer a set of 
questions about their i) level of agreement with the teacher feedback, ii) emotional reaction to the 
teacher feedback they received, and iii) revision experience with the teacher feedback (See 
Appendix H – Pilot Study 3 Questionnaire). The researcher supposed that the students’ level of 
agreement with the teacher feedback as well as their emotional reaction to it would reflect their 
level of receptivity to the teacher feedback. The participants’ responses to the Questionnaire 
aimed to measure how students felt about the teacher feedback as well as the revision experience. 
Also, students’ work revision was examined, using a list of criteria (See Appendix H – Pilot 
Study 3 Criteria Used for Work Revision). 
	   Table	  3-­‐4	  shows	  that	  the	  t-­‐test	  results	  demonstrated	  a	  non-­‐significant	  difference	  
between	  the	  Experimental	  (M=4.456,	  SD=0.616)	  and	  Control	  (M=4.445,	  SD=0.784)	  Groups	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in	  students’	  level	  of	  agreement	  with	  the	  teacher	  feedback;	  t(34)=	  -­‐0.473,	  p	  =0.639.	  
Similarly,	  Table	  3-­‐5	  shows	  that	  the	  t-­‐test	  results	  demonstrated	  a	  non-­‐significant	  difference	  
between	  the	  Experimental	  (M=4.333,	  SD=0.767)	  and	  Control	  (M=4.389,	  SD=0.608)	  Groups	  
in	  terms	  of	  students’	  emotional	  reaction	  to	  the	  teacher	  feedback;	  t(34)=	  0.241,	  p	  =0.811.	  	  
Table 3-4. 
Results of t-test and Descriptive Statistics for Responses to the Questionnaire (Level of 
Agreement) in Pilot Study 3 by Group.  




 Experimental  Control   
 M SD N  M SD N t df 
Questionnaire 
Scores (Level of 
Agreement) in 
Pilot Study 3 
4.456 0.616 18  4.445 0.784 18 -0.589, 0.366 -0.473* 34 
* p =0.639 
	  
Table 3-5. 
Results of t-test and Descriptive Statistics for Responses to the Questionnaire (Emotional 
Reaction) in Pilot Study 3 by Group.  




 Experimental  Control   
 M SD N  M SD N t df 
Questionnaire 
Scores (Emotional 
Reaction) in Pilot 
Study 3 
4.333 0.767 18  4.389 0.608 18 -0.413, 0.524 0.241* 34 
* p =0.811 
	  
	   Table	  3-­‐6	  shows	  that	  the	  t-­‐test	  results	  demonstrated	  a	  non-­‐significant	  difference	  
between	  the	  Experimental	  (M=4.000,	  SD=0.686)	  and	  Control	  (M=4.167,	  SD=0.707)	  Groups	  
in	  terms	  of	  students’	  responses	  to	  their	  revision	  experience	  with	  the	  teacher	  feedback;	  
t(34)=0.718,	  p	  =0.478.	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Table 3-6. 
Results of t-test and Descriptive Statistics for Responses to the Questionnaire (Revision 
Experience) in Pilot Study 3 by Group.  




 Experimental  Control   




Pilot Study 3 
4.000 0.686 18  4.167 0.707 18 -0.305, 0.639 0.718 34 
* p =0.478 
	  
The	  t-­‐test	  results	  demonstrated	  a	  non-­‐significant	  difference	  between	  the	  
Experimental	  (M=3.667,	  SD=0.817)	  and	  Control	  (M=3.833,	  SD=0.983)	  Groups	  in	  terms	  of	  
students’	  revision	  scores;	  t(10)=-­‐0.319,	  p	  =0.756	  (See	  Table	  3-­‐7).	  	  
 









Experimental	  Group	   Control	  Group	  
Pilot Study 3: Revision Score 
by Group 
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Table 3-7. 
Results of t-test and Descriptive Statistics for Revision Scores in Pilot Study 3 by Group.  




 Experimental  Control   
 M SD N  M SD N t df 
Revision Scores 
in Pilot Study 3 3.833 0.983 6  3.667 0.817 6 -1.329, 0.996 -0.319* 10 
* p =0.756 
	  
	  
	   The	  t-­‐tests	  conducted	  in	  Pilot	  Study	  3	  showed	  that	  the	  self-­‐assessment	  intervention	  
failed	  to	  demonstrate	  significant	  differences	  in	  students’	  i)	  level	  of	  agreement	  with	  the	  
teacher	  feedback,	  ii)	  level	  of	  emotional	  reaction	  to	  the	  teacher	  feedback,	  iii)	  responses	  to	  
the	  revision	  experience,	  and	  iv)	  revision	  scores.	  	  
During	  Pilot	  Study	  3,	  a	  number	  of	  students	  reported	  confusion	  in	  understanding	  the	  
phrases	  given	  in	  the	  Questionnaire	  (e.g.,	  “Because	  of	  the	  feedback,	  I	  am	  not	  much	  
discouraged	  as	  a	  learner”).	  Hence,	  the	  researcher	  decided	  to	  reduce	  the	  number	  of	  
statements	  asking	  students’	  reaction	  to	  the	  teacher	  feedback	  (i.e.,	  willingness	  to	  revise,	  
perceived	  helpfulness	  of	  it,	  and	  willingness	  to	  ignore	  it	  –	  see	  Appendix	  D	  for	  details).	  This	  
was	  expected	  to	  minimize	  students’	  confusion	  in	  answering	  and	  to	  increase	  accuracy	  in	  
measuring	  students’	  reaction	  to	  the	  teacher	  feedback.	  
Also,	  a	  few	  students	  complained	  about	  the	  numbered	  grade	  they	  received;	  they	  
either	  did	  not	  agree	  with	  it,	  or	  said	  they	  did	  not	  want	  to	  receive	  it.	  In	  order	  to	  cope	  with	  this	  
issue,	  the	  researcher	  decided	  not	  to	  rate	  student	  work	  with	  a	  numbered	  grade.	  In	  fact,	  
research has shown that both high and low grades can hinder students’ motivation to revise their 
work (Taras, 2001; Lipnevich & Smith, 2009); for example, low grades may damage students’ 
sense of self-efficacy, while high grades may reduce students’ perceived need to improve their 
work.  
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Additionally, the researcher decided to implement the self-assessment intervention on 
Session 2, instead of Session 1, so that the possible impact of the intervention could remain salient 
as the participants completed the three Tasks on the same day. If students completed the Pre-test 
and received the SA intervention on Session 1, the intervention might lose its impact by Session 2. 	  	  
3.2.4 – Pilot Study 4: Running with Students in Higher Education 
 The two main goals of Pilot Study 4 were to i) examine the feasibility of implementation 
of the self-assessment intervention, and ii) receive commentaries from the students about their 
experience as participants.  
 11 Experimental and 12 Control Group students (N=23) participated in Pilot Study 4. The 
students attended a higher education institution when the Pilot was conducted. The students 
followed the same format that was applied in Pilot Study 3, except that they received a shorter 
period of time allotted for solving the problems and revising their work, because most of the 
participants found the problems too easy to solve. The material given was at the 8th grade level. 
After the participants completed the revision on the final problem with the teacher feedback, the 
researcher initiated a brief discussion about the students’ experience as participants, asking them 
to comment on the feasibility of the study.  
 Most participants from both the Experimental and Control Groups found no difficulty as 
to understanding and following the instructions. However, during the Pilot, a few students 
reported confusion about which Group they belonged, mainly because both Groups’ participants 
were in a `classroom without visible distinction between them; only the title on the material they 
received indicated the Group to which they belonged to. Also, three students indicated a few 
errors that the mathematics problems contained – definition of certain terms (i.e., “cubic”, 
“squared”, etc.) – which might have caused middle school students confusion.  
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 From Pilot Study 4, it was found that managing each student individually based on the 
Group to which they belong was difficult to control. As a result, the researcher has decided to 
assign whole clusters of the classes into Experimental and Control for the present study, instead 
of individually assigning the students. Also, the researcher has revised the contents of the 
mathematics problems in the material in order to reduce possible confusion that the middle 
school students might have.  
3.2.5 – Summary of Pilot Studies 
The	  main	  goals	  of	  the	  pilot	  studies	  include	  i)	  surveying	  6th	  and	  7th	  grade	  students’	  
attitude	  toward,	  and	  experience	  with	  teacher	  feedback,	  ii)	  surveying	  a	  middle	  school	  
mathematics	  teacher’s	  disposition	  as	  a	  feedback	  provider,	  iii)	  measuring	  the	  impact	  of	  self-­‐
assessment	  devices	  on	  students’	  reaction	  to	  teacher	  feedback,	  and	  iv)	  measuring	  the	  impact	  
of	  self-­‐assessment	  devices	  on	  students’	  skill	  on	  work	  revision.	  Conducting	  four	  Pilot	  
Studies,	  the	  researcher	  attempted	  to	  explore	  a	  link	  between	  the	  impact	  of	  self-­‐assessment	  
devices	  and	  students’	  attitude	  to	  teacher	  feedback,	  and	  then	  developed	  the	  current	  inquiry	  
into	  improving	  students’	  revision	  skills.	  	  
Pilot	  Study	  1	  explored	  6th	  grade	  students’	  different	  perspectives	  on	  teacher	  feedback	  
based	  on	  their	  achievement	  level	  (i.e.,	  High	  vs.	  Low).	  The	  results	  showed	  that	  the	  students	  
in	  both	  High	  and	  Low	  Achievement	  Groups	  showed	  no	  major	  difference	  as	  to	  the	  five	  
categories	  measured	  (i.e.,	  Desire,	  Belief,	  Action,	  Reaction,	  and	  Clarity).	  The	  interview	  
conducted	  with	  the	  6th	  grade	  mathematics	  teacher	  revealed	  that	  she	  considered	  various	  
forms	  of	  communication	  as	  ‘feedback’,	  including	  verbal	  cues	  given	  during	  the	  classes,	  check	  
marks	  given	  on	  quizzes	  and	  tests,	  and	  written	  remarks	  on	  the	  board.	  On	  the	  other	  hand,	  the	  
interviews	  conducted	  with	  the	  6th	  grade	  students	  revealed	  that	  most	  students	  consider	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written	  comments	  about	  their	  work	  as	  ‘feedback’.	  The	  qualitative	  interviews	  thus	  revealed	  
that	  students	  and	  teachers	  defined	  feedback	  differently.	  	  	  
	   Pilot	  Study	  2	  implemented	  self-­‐assessment	  devices	  (mainly	  rubrics	  and	  guiding	  
questions),	  and	  measured	  the	  impact	  on	  students’	  responses	  to	  the	  teacher	  feedback.	  Using	  
the	  rubrics,	  the	  Experimental	  Group	  students	  learned	  teacher’s	  expectations	  for	  each	  
assignment.	  Similarly,	  using	  the	  guiding	  questions,	  the	  Experimental	  Group	  students	  
reflected	  on	  their	  own	  performance	  based	  on	  the	  rubrics.	  The	  results	  showed	  that	  the	  
students	  who	  used	  the	  intervention	  exhibited	  higher	  level	  of	  agreement	  with,	  and	  
willingness	  to	  use	  teacher	  feedback	  for	  future	  improvement.	  	  
	   Pilot	  Study	  3	  implemented	  the	  self-­‐assessment	  devices,	  and	  measured	  the	  impact	  on	  
students’	  skills	  on	  revision.	  The	  Pilot	  also	  asked	  students’	  reaction	  to	  i)	  the	  teacher	  
feedback	  they	  received	  and	  ii)	  the	  revision	  experience	  with	  the	  teacher	  feedback.	  The	  
results	  showed	  non-­‐significant	  differences	  between	  the	  Experimental	  and	  Control	  Groups	  
as	  to	  the	  level	  of	  agreement	  with	  the	  teacher	  feedback	  and	  their	  emotional	  reaction	  to	  the	  
teacher	  feedback.	  It	  was	  also	  found	  that	  students’	  responses	  to	  the	  Questionnaire	  about	  
their	  revision	  experience	  showed	  non-­‐significant	  difference.	  Additionally,	  Pilot	  Study	  3	  
showed	  no	  significant	  impact	  of	  the	  self-­‐assessment	  intervention	  on	  students’	  skills	  on	  
revision.	  	  
	   Lastly,	  Pilot	  Study	  4	  was	  conducted	  with	  students	  who	  attend	  a	  higher	  education	  
institution,	  so	  that	  the	  researcher	  could	  attain	  the	  students’	  responses	  about	  the	  
intervention,	  the	  feasibility	  of	  its	  implementation,	  and	  other	  commentaries	  about	  the	  study	  
procedure.	  Recommendations	  about	  the	  problem	  contents	  as	  well	  as	  Group	  assignment	  
were	  proposed	  by	  the	  participating	  students.	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Each	  time	  a	  Pilot	  Study	  was	  conducted,	  students’	  difficulties	  as	  to	  following	  the	  
study	  procedure	  and	  understanding	  instructions	  were	  detected.	  Similarly,	  a	  few	  
participants	  reported	  that	  they	  were	  not	  able	  to	  solve	  given	  mathematics	  problems.	  Also,	  
the	  students	  at	  the	  higher	  education	  institution	  indicated	  particular	  errors	  in	  the	  
mathematics	  problems.	  In	  order	  to	  cope	  with	  such	  issues,	  the	  researcher	  revised	  the	  
instructions	  and	  the	  intervention	  so	  that	  middle	  school	  students	  could	  more	  easily	  
understand,	  lowered	  the	  level	  of	  the	  given	  problems,	  and	  corrected	  mathematical	  errors	  
found	  in	  the	  problems.	  
3.3 - Description of the Study Setting, Participants, and Feedback 
The following sections describe the setting where the present study was conducted, the 
participants, the teachers, and the types of feedback provided. 
3.3.1 – The Study Setting 
The present study was conducted at a charter school located in an urban area in New 
Jersey. This school was selected for the present study mainly because the researcher had 
convenient access to its classrooms, teachers, and students. With two years of teaching at the 
charter school as a full-time mathematics teacher, the researcher was altogether familiar with the 
school environment, appropriate timing to implement the study, and the staff members.  
The charter school is a tuition-free institution, and receives its funding from the state on 
condition of having students achieve acceptable scores on the statewide standardized 
examinations. It could be said that the school is publicly owned, and privately managed.  
 The charter school is located in an urban city, with a median household income of 
$31,135 with a margin of error of ±$1,280, and the median family income was $34,934 with a 
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margin of error of ±$2,987. More than 70% of the population of the city have Hispanic or Latino 
backgrounds.  
3.3.2 – The Participants 
The 5th, 6th, 7th, and 8th graders participated in the present study (N=173, see Table 1 for 
details). More than 70% of these participants (N=124) received either free or reduced-price lunch 
in school. The statewide standard examination entitled NJ ASK (New Jersey Assessment of 
Skills and Knowledge) results showed that the students in this charter school outperformed the 
students of the others in the same district in mathematics and language arts. Also, the charter 
school students’ scores were higher than the state average. It could be determined that the 
participants were more advantaged than others in the district as to the academic support and 
environment they receive.  
At the time the present study was conducted, the students had not yet completed the 
annual curriculum. As a result, students did not learn some parts of the contents that were given 
in the problems of the present study. In order to cope with this circumstance, the researcher 
decided to use problems one grade level lower. Hence it should be noted that the researcher 
made an assumption that the students have learned and remembered the material they acquired in 
the previous school year. This issue is addressed in greater detail in later sections 
Only the students who fully participated in both Sessions 1 and 2 were regarded as 
participants (e.g., those who did not participate on Session 2 were not counted). The gender ratio 
of the participants was approximately 1:1. Although nearly 80% of the students’ are from 
households where the primary language is English, more than 90% of the student body speaks 
English as their native language. Only three participants took English as a Second Language 
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(ESL) courses in the school when the study was conducted. No participant had a physical or 
learning disability.  
Table 3-8 shows how classes of 5th, 6th, 7th, and 8th graders are distributed, along with 
Experimental/Control Group assignment.  
Table	  3-­‐8.	  Class	  Division	  of	  5th,	  6th,	  7th	  and	  8th	  Graders	  
 Total N = 173 
5th graders 5A   5B   5C  (N=47) 
6th graders 6A   6B   6C  (N=43) 
7th graders 7A   7B   7C  (N=42) 
8th graders 8A   8B   8C  (N=41) 
                                 Experimental (N=89) 
                                          Control (N=84) 
 In this charter school, each class has 18 to 20 students, thus each grade consists of 54 to 
60 students. Students had been assigned to each class during the previous school year. Prior year 
teachers assigned students, so that each class is balanced in terms of students’ academic 
performance as well as their behavior. Details of the students’ academic performance for Group 
assignment are discussed in a later section.  
3.3.3 – The Teachers 
 One mathematics teacher instructs all three classes at each grade level; hence the students 
within the same grade level receive the same curriculum and instruction according to the same 
lesson plans generated by the same mathematics teacher.  
The mathematics teachers of the 5th through 8th grades often attempt to incorporate 
various forms of manipulatives into their lessons as they instruct, for example, connecting cubes, 
dice, fraction circles, metric volume containers, etc. The teachers regularly avoid lecture-type 
lessons, and attempt to engage students actively in learning. However, by the time the researcher 
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conducted the third Pilot Study, most of the lesson plans utilized laptop computers because the 
teachers were preparing students for the statewide computer-based standardized tests.  
3.3.4 – The Feedback Quality 
The students received the same feedback regardless of their assigned Group (either 
Experimental or Control). The feedback consisted of two major elements: indicating students’ 
errors, and providing students with instruction for work improvement/revision. The feedback 
mostly informed students what they need to do in order to improve/revise their work according 
to the teacher’s expectations. Additionally, the researcher, not the mathematics teachers, wrote 
the feedback about students’ work, and the participants were aware of this.  
Two main types of feedback were provided: specific and general. Whereas the specific 
feedback accurately located students’ errors and provided detailed instruction for improvement, 
the general feedback imprecisely indicated students’ errors and provided less specific instruction 
for improvement. Further details will be discussed in later sections.  
3.4 – Assignment of Experimental and Control Groups 
	   Because the mathematics teachers at the charter school in which the study was conducted 
had approved that the classes were supposed to be distributed equally as to their academic 
performance – at least prior to conducting the present study – the researcher decided to assign 
each class to either the Experimental Group, or the Control Group. Moreover, in order to assess 
students’ equal distribution in terms of their academic performance, students’ Measurement of 
Academic Progress (MAP) and Pre-test Scores were measured. The following two sections 
discuss the background of the Group assignment and its statistical rationale. 	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3.4.1 – Background of Group Assignment 
Several exploratory studies and run-throughs with individual assignment indicated that 
the logistics for individual assignment were overly burdensome and complicated for the school 
and the teacher. Thus, each class was assigned randomly to the Experimental or Control Groups, 
except that each grade level had at least one class in the Experimental Group and Control Group.   
3.4.2 – Means and Distribution of MAP Scores 
In order assure that each Experimental and Control Group was balanced in terms of 
academic performance, each student’s MAP scores were analyzed. The tested subjects included 
mathematics, reading, language usage, and general science. These standardized tests were taken 
one week before the study; thus, students’ academic performance prior to the present study could 
be accurately measured. Details of its analysis are discussed in a later section of the dissertation.  
 
Figure 3-4. 
Histogram of MAP Math Scores of Control Group Students. 
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Figure 3-5. 
Histogram of MAP Math Scores of Experimental Group Students. 
 
 
 The Control Group (N=84) showed a mean of 222.46 and a standard deviation of 17.253, 
and the Experimental Group (N=89) showed a mean of 226.55 and a standard deviation of 
17.584. Whereas the Control Group showed moderately left-skewed histogram, the Experimental 
Group showed moderately normal distribution with a few extreme low’s (See Figures 3.4 and 
3.5).  
3.4.3 – Means and Distribution of Pre-test Scores 
In order assure that each Experimental and Control Group was balanced in terms of 
academic performance, each student’s Pre-test Scores were analyzed. Every participant, 
regardless the Group to which each belongs, took a set of four mathematics problems as Pre-test 
on the first session of the present study. Details of its analysis are discussed in a later section of 
the dissertation.  
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Figure 3-6. 
Histogram of Pre-test Scores of the Control Group Students. 
 
Figure 3-7. 
Histogram of Pre-test Scores of the Experimental Group Students. 
 
 
The Control Group (N=84) showed a mean of 0.370 and a standard deviation of 0.141, 
and the Experimental Group (N=89) showed a mean of 0.580 and a standard deviation of 0.164. 
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Whereas the Control Group showed a moderately normal distribution with outliers, the 
Experimental Group showed a histogram with double peaks (See Figures 3-6 and 3-7). 
3.5 – Description of the Self-assessment Intervention for the Experimental Group 
The self-assessment intervention proposed in the present study developed a two-fold 
approach, implementing rubrics and guiding questions. Students in the Experimental Group were 
asked to use the intervention during Stage B (Intervention).  
Rubrics contained detailed criteria that the teacher expects students to achieve for each 
mathematics problem in the present study (See Appendix B1 for a sample). Research has shown 
that rubrics help students i) clearly identify learning objectives (e.g., McMillan & Hearn, 2009; 
Jones & Blankenship, 2014), and ii) recognize areas on which they need improvement 
(Fluckiger, 2010). The main purpose of the rubrics was to help students identify the teacher’s 
intention for each problem. Using the rubrics, the students in the Experimental Group were 
directed to read i) a list of expected criteria, and ii) an example of the solution  
 Guiding questions asked students to identify areas where they perform well and other 
areas where they need improvement by having them answer the following two questions: i) 
“Identify two things you did well.”, and ii) “Identify two things you need to improve/revise.”. At 
the end of the guiding question form for each problem, the participants were asked to rate their 
own work based on the rubrics, on a 5-point Likert scale, with 5 being the maximum score 
(Sendziuk, 2010; Brown, 2007) (See Appendix B2 for details). Research has shown that guiding 
questions help students i) reflect on their problem solving process (Bude et. al., 2012), ii) better 
explain their answers (Bude et. al., 2012), and iii) use the teacher feedback more independently 
(Westberg & Hillard, 2001). Using the guiding questions, students were expected to acquire 
deeper and more detailed understanding of their academic stance.  
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Additionally, several exploratory studies revealed that when students read completely 
solved answer keys in the rubrics, they invested unnecessarily excessive time on reading the 
given answers as they revised their work. As a result, the students did not appear to carefully 
read teacher feedback. Hence, the rubrics specified only the initial parts of the answers needed 
for full credit in order to have students focus on the contents of the teacher feedback.  
In sum, students in the Experimental Group who use rubrics and guiding questions as 
they self-assess are expected to i) clearly identify learning objectives and the teacher’s 
expectations for each problem, ii) recognize areas on which they need improvement, iii) more 
accurately reflect on their own performance in comparison to the rubrics, and iv) better 
understand the teacher’s disposition as a feedback provider.  
3.6 – Description of the Study Procedure 
 Figure 3-8 shows each activity, procedures, and relevant research question(s) for each 
stage of the present study. On Session 1, students solved four open-ended mathematics questions. 
On Session 2, whereas the Experimental Group received the self-assessment device, the Control 
Group received no material, as both Groups reviewed their work. Both Groups equally 
completed the following stages: reading teacher feedback, answering questions about their initial 
reactions to the teacher feedback, and the final three Tasks (Work Revision, Choosing Feedback, 
and Post-tests). During each stage, the researcher read the instructions aloud following a 
prepared script (See Appendix F for the entire manuscript). The following sections describe each 
activity, procedures, and relevant research question(s) for each stage. Each stage was conducted 
in the students’ mathematics classroom.  
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3.7 – Description of Stages 
	   The	  following	  subsections	  describe	  each	  Stage’s	  activities,	  Research	  Question(s)	  
examined	  (if	  applicable),	  Session	  number,	  and	  detailed	  order.	  	   	  
3.7.1 – Stage A: Pre-test 
 The present research was conducted for two school days. On Session 1, every participant 
regardless of the Group to which s/he was assigned solved a set of four open-ended mathematics 
Figure 3-8. 
General Study Procedures 
 
 
problems as a whole class (See Appendix A for a sample). There was a 4-minute time limit for 
each of the four problems (16 minutes total) during which the participants were not allowed to 
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work on other problems. The researcher used an electronic timer to accurately measure the time 
spent on each problem.  
The open-ended problems were on the 7th, 6th, 5th, and 4th grade levels, selected from the 
New Jersey State Math Test for Grades 7, 6, 5, and 4, published by Barron’s™; these books aim 
to prepare 7th, 6th, 5th, and 4th graders, respectively, for NJ ASK. The 8th grade participants solved 
the 7th grade-level problems, the 7th grade participants solved 6th grade-level problems, and so 
on. The researcher decided to use problems one grade level lower in order to avoid floor effects. 
The participants may struggle with the problems at their own grade level because they may not 
have completed the yearlong school curriculum by the time the present study was conducted. 
Also, throughout several exploratory studies, a number of students expressed difficulty when 
asked to solve open-ended mathematics problems at their own grade level. Moreover, the 
researcher expected that selecting rather challenging open-ended mathematics problems that are 
one grade lower would allow room for improvement when the participants are asked to revise 
their work.  
While solving the problems, the participants were not allowed to use an electronic 
calculator; only pencils, erasers, and the test materials were provided during this stage. Having 
the participants complete the four open-ended mathematics problems concluded the study 
procedures for Session 1.  
3.7.2 – Stage B: Self-assessment Intervention 
On Session 2 of the present study, the students in the Experimental Group reviewed their 
work, along with the self-assessment intervention materials: guiding question forms and rubrics 
for the four mathematics problems. The participants were asked to i) review their work, ii) reflect 
on the rubrics, and iii) fill out the guiding question forms. There were 3-minute time limits to 
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review each of the four problems (12 minutes total) during which the participants were not 
allowed to review other problems. No participant was allowed to revise his or her work at this 
stage. Using the intervention, the participants in the Experimental Group were expected to 
prepare for the teacher’s critical feedback about their work in advance. In other words, because 
the students were informed that the teacher uses the same guiding question form when providing 
feedback, they would have a better understanding of the teacher’s stance as a feedback provider.   
 On Session 2, the participants in the Control Group reviewed their work, along with no 
other materials given; the participants were asked to review their work only. There were 3-
minute time limits to review each of the four problems (12 minutes total) during which the 
participants were not allowed to review other problems.  
3.7.3 – Stage C: Reading Teacher Feedback 
The participants, regardless of the Group to which they belong, received typed (Crews & 
Wilkins, 2012; McCabe & Doerflinger, 2011; Huxham, 2007; Blair et. al., 2013) teacher 
feedback about their work on the four problems they solved on Session 1. The teacher feedback 
was provided in the same guiding question forms that the Experimental Group used. There was a 
5-minute time limit for the participants to read the teacher feedback about their work on all four 
problems (5 minutes total).  
The participants received both Specific and General Feedback. There was a variation in 
providing Specific and General Feedback, depending on the problem number. In essence, 
Problems #1 and #3 contained Specific Feedback (SF), whereas Problems #2 and #4 contained 
General Feedback (GF) (See Appendix C for a sample). This variation was applied in order to 
examine the impacts of different types of feedback that students may receive.   
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Specific Feedback (SF) i) accurately locates errors in the participant’s work (Nelson & 
Schunn, 2009), ii) provides adequate advice for improvement (See Sendziuk, 2010, for review), 
and iii) uses language that is understandable to students (Harris et. al., 2014; Di Loreto & 
McDonough, 2013; Jackson, 2009). For example, an SF may state, “I like how you displayed all 
the units correctly for the volume”, “The answer in Part I is incorrect; two negative numbers are 
multiplied to produce a positive number”, or “Make sure you show the coordinate (2,5) for point 
B on the graph”. 
On the other hand, General Feedback (GF) i) imprecisely locates students’ errors, and ii) 
provides the participants with ambiguous advice for improvement. For example, a GF may state, 
“You somehow showed me what I was looking for”, “There is a missing piece of work in Part 
II”, or “You need to fix what I circled on the paper”.  
3.7.4 – Stage D: Answering Questionnaire / RQ #3 
 The participants were then asked to answer three survey questions about their initial 
reaction to the teacher feedback. After reading the teacher feedback, students were asked how 
much they i) wanted to revise their work, ii) found the teacher feedback to be helpful, and iii) 
wanted to ignore the teacher feedback (See Appendix D for details).  
The following sections will discuss three Tasks that every participant completed on 
Session 2. Required actions, procedures, rationales, and relevant Research Questions will be 
discussed for each Task. These three Tasks were applied to every participant equally, regardless 
of the Group to which they belong (i.e., the Experimental Group members were not provided 
with rubrics or guiding question forms as they revised).  
Stage D (Questionnaire) was designed to investigate RQ #3: students’ receptivity to the 
teacher’s criticism. It was expected that students’ responses to the Questionnaire would reflect i) 
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how willing they are to revise their work, ii) how helpful they found the teacher feedback, and 
iii) how much they would ignore the teacher feedback.  
3.7.5 – Stage E1: Task #1 (Work Revision) / RQ #1 
The participants were asked to revise the four mathematics problems they solved on 
Session 1, using given teacher feedback only; the participants in the Experimental Group did not 
use the rubrics or guiding question forms. The researcher provided red pens for the participants 
to revise, so that the researcher could clearly differentiate their revised work from their original 
work that was completed using pencils or black pens. There was a 3-minute time limit to revise 
each of the four problems (12 minutes total) during which the participants were not allowed to 
revise other problems. 
The researcher used a criteria checklist (See Appendix E1) to rate each participant’s 
revision quality based on the following three criteria: i) correcting error(s), ii) showing 
supporting explanations for their answers, and iii) showing evidence of following the teacher 
feedback’s directions.  
Stage E1 (Work Revision) was designed to investigate RQ #1: students’ successful 
revision of their work. Students’ revisions were expected to reflect the impact of the SA 
intervention on revision skills.  
3.7.6 – Stage E2: Task #2 (Choosing Feedback) / RQ #3 
 For Task #2 (Choosing Feedback), the participants received a set of four pre-solved open-
ended mathematics problems. A fictional character (Jenny)’s mathematics work contained both 
correct and incorrect procedure(s) and answer(s) (See Appendix E2 for a sample). The students 
were asked to read the fictional character’s work, and then to choose one of the two types of 
feedback they would like to receive if they were Jenny.  
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The two types of feedback were i) positive but general and ii) negative but detailed; these 
types were not explicitly labeled for the participants to read. Both of the feedback types started 
with the following sentence: “This answer is partially right and partially wrong”.  
The positive/general feedback affirmed the correct part, but lacked specific direction for 
improvement. On the other hand, the negative feedback revealed the incorrect part, but suggested 
direction for improvement. For example, the positive/general feedback read, “This answer is 
partially right and partially wrong. The correct part is that you placed the total number in the 
denominator. Good work.”, whereas the negative/detailed feedback read, “This answer is 
partially right and partially wrong. The incorrect part is that you wrote the total number as 11. 
Count the total number again”. 
As the final procedure of Task #2 (Choosing Feedback), the participants were asked to 
indicate how likely they were to want to use the feedback of their choice, using a 6-point Likert-
scale, with 6 being the highest likelihood to use. This was to measure the participants’ likelihood 
of using either the positive/general or negative/detailed feedback of their choice. There was a 3-
minute time limit for each of the four problems (12 minutes total) to read the work, select one 
type of feedback, and to indicate the likelihood.  
 The researcher used the Criteria Checklists for Task #2 (See Appendix E2 for details) to 
rate students’ receptivity level toward the teacher’s criticism. The Checklist was to measure the 
participants’ positive and negative responses separately. The researcher supposed that the 
students who chose the negative/detailed teacher feedback would be more likely to become 
receptive to the teacher’s criticism than those who chose the positive/general teacher feedback.  
The present research applied an implicit method to evaluate the students’ level of 
receptivity to the teacher’s critical feedback. By definition, implicit measures seek an estimate of 
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interest without having to directly ask a participant for a verbal report (Fazio & Olson, 2003). 
The purpose of applying an implicit method is to accurately evaluate students’ i) degree to which 
they read the teacher feedback and ii) level of receptivity toward the teacher’s critical feedback.  
Smith (2008) pointed out that there has been development of implicit measures because 
people may be unwilling or unable to express their true attitudes toward certain topics. Also, 
Oakes and his colleagues (2008) pointed out that instead of directly asking people, many 
researchers assess people’s attitude and viewpoint by measuring how readily people associate 
themselves with positive and negative stimuli. In cases where people’s attitudes are evaluated, 
Monteith & Pettit argued, focusing exclusively on explicit measures may provide an incomplete 
perspective (2011); furthermore, the authors added that implicit measures are more predictive of 
behaviors that are automatic or spontaneous. Fazio & Olson (2003) asserted that when an 
implicit measure is appropriately implemented, it has the potential to serve as a useful 
methodological tool for testing a hypothesis.  
In fact, during a few exploratory studies, as the 5th through 8th grader participants were 
directly asked about their own revision tasks (e.g., “How helpful was the teacher feedback when 
revising?”), most of them selected what seemed to be the “politically correct answer” that would 
please the teachers (e.g., “The teacher feedback was very much helpful.”). Hence, the researcher 
supposed that the participants’ responses would be more genuine if they responded on behalf of a 
fictional character rather than for themselves.   
Additionally, the researcher decided to lower the difficulty level of the problems, so that 
the participants would be able to fully comprehend the fictional character’s work. In fact, without 
a thorough understanding of the problems, the participants will not be able to make authentic 
selections of the feedback type.  
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Stage E2 (Choosing Feedback) was designed to investigate RQ #3: students’ receptivity 
to the teacher’s criticism. It was expected that students’ tendency to choose positive/general or 
negative/detailed feedback and their likelihood of using it would implicitly reflect their level of 
receptivity to teacher’s criticism about their work.  
3.7.7 – Stage E3: Task #3 (Post-test) / RQ #2 and RQ #4 
For Task #3 (Post-test), the participants received a set of four open-ended mathematics 
problems whose difficulty is one-grade lower than their own grade level (See Appendix E3 for a 
sample). There was a 4-minute time limit to solve each of the three problems (16 minutes total) 
during which the participants were not allowed to solve other problems. Students’ performance 
on the Post-test was evaluated, using the rubric of each problem (See Appendix E3 for a sample). 
Finally, the participants were asked to rate their own work, using a 5-point Likert scale with 5 
being the maximum score.  
Task #3 (Post-test) was designed to measure whether students demonstrated improvement 
in content knowledge. Also, by having the students conduct a self-assessment after each Post-test 
problem, the researcher could evaluate how successfully the students use the self-assessment 
intervention. Students’ usage of the self-assessment intervention would be considered to be 
successful if their prediction aligns with their actual performance. The researcher used rubrics 
(See Appendix E3 for a sample) to rate the participants’ work.  
Stage E3 (Post-test) was designed to investigate RQ’s #2 and #4: students’ accurate 
prediction about the their own performance, and growth in content knowledge. The gap between 
the participants’ predicted and rated score would reflect how accurately they predicted their own 
score. Also, the participants’ score on the post-test problems would reflect their growth in 
content knowledge, in comparison to their pre-test scores.  
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CHAPTER IV: RESULTS 
This	  chapter	  is	  largely	  divided	  into	  three	  sections:	  i)	  an	  overview	  of	  the	  chapter	  with	  
introduction	  of	  types	  of	  tests	  conducted,	  ii)	  the	  background,	  importance,	  and	  methods	  of	  
randomly	  assigning	  the	  clusters	  of	  classes	  into	  Experimental	  and	  Control	  Groups,	  and	  iii)	  a	  
series	  of	  analyses	  on	  the	  four	  Research	  Questions	  initially	  proposed.	  At	  the	  end	  of	  this	  
chapter,	  the	  summary	  of	  findings	  is	  provided.	   
4.1 – Overview 
	   Using	  one-­‐way	  analyses	  of	  variance	  (ANOVA),	  the	  distributions	  of	  students’	  
academic	  performance	  were	  assessed,	  considering	  their	  Measurement	  of	  Academic	  
Progress	  (MAP)	  Math	  Scores	  and	  Pre-­‐test	  Scores,	  by	  both	  Grade	  Level	  and	  
Experimental/Control	  Groups.	  MAP is a computer-based interim assessment that the charter 
school implemented, which was taken one week before the study. The	  researcher	  expected	  that	  
MAP	  Math	  and	  Pre-­‐test	  Scores	  would	  properly	  reflect	  students’	  academic	  performance	  
prior	  to	  implementing	  the	  present	  study.	  The	  results	  showed	  that	  MAP	  Math	  Scores	  did	  not	  
demonstrate	  significant	  differences	  in	  both	  within	  each	  Grade	  Level	  and	  between	  Groups,	  
students’	  Pre-­‐test	  Scores	  demonstrated	  significant	  differences	  in	  both	  within	  each	  Grade	  
Level	  and	  between	  Groups.	  
Because	  of	  the	  imbalanced	  nature	  of	  the	  class	  and	  Group	  assignment	  when	  
considering	  the	  Pre-­‐test	  Scores,	  both	  Grade	  Level	  and	  Pre-­‐test	  Scores	  were	  used	  as	  
covariates	  when	  analyses	  of	  covariates	  (ANCOVA)	  were	  conducted	  to	  assess	  each	  of	  the	  
four	  Research	  Questions.	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4.2 – Group Assignment 
 Table 4-1 shows students’ means and standard deviations of MAP Math Scores by Grade 
Levels and by Control and Experimental Groups.  
 
Table 4-1. 
Students’ Means, Standard Deviations, and Sample Size of MAP Math Scores by Group and Grade Level. 
 Control 
MAP Math Scores 
Experimental 
MAP Math Scores 
 Mean SD N Mean SD N 
5th grade 218.077 17.457 13 227.853 14.431 34 
6th grade 218.719 19.231 32 216.909 15.553 11 
7th grade 227.462 12.434 13 224.793 19.793 29 
8th grade 226.769 15.777 26 234.067 18.767 15 
All grades 222.464 17.253 84 226.551 17.584 89 
 
 
 A one-way ANOVA was conducted to assess students’ MAP Math Scores by their 
Groups (either the Control or the Experimental). The results demonstrated non-significant 
difference between the Control (M=222.464, SD=17.253) and the Experimental (M=226.551, 
SD=17.584), F(1,171)=2.377, p =0.125.  
 Considering the fact that the MAP tests were taken one week prior to conducting the 
present study, it would most likely be safe to conclude that the classes in terms of their academic 
performance were fairly equally distributed before implementing the self-assessment 
intervention. It would also yield a validation for random assignment of the classes by clusters 
into Experimental or Control Group. 
Table 4-2 shows students’ means and standard deviations of Pre-test Scores by Grade 
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 Mean SD N Mean SD N 
5th grade 0.405 0.172 13 0.512 0.195 34 
6th grade 0.308 0.121 32 0.491 0.136 11 
7th grade 0.304 0.128 13 0.683 0.095 29 
8th grade 0.464 0.093 26 0.62 0.090 15 
All grades 0.370 0.141 84 0.583 0.164 89 
 
A one-way ANOVA was conducted to assess students’ Pre-test Scores by their Groups 
(either the Control or the Experimental). The results demonstrated significant difference between 
the Control (M=0.370) and the Experimental (M=0.583) Groups, F(1,171)=83.298, p <0.001. 
Considering students’ Pre-test Scores, the Experimental Group students appeared to demonstrate 
significantly higher level of academic performance than their counterparts. In order to deal with 
the imbalanced nature of the Pre-test Scores within Grade Levels and between the Groups, 
students’ both Pre-test Scores and Grade Level were used as covariates in ANCOVA tests.  
4.3 – Analyses on the Research Questions 
The	  following	  sections	  discuss	  analysis	  on	  the	  four	  Research	  Questions.	  Each	  
initially	  reviews	  its	  Hypothesis,	  examines	  statistical	  significance	  of	  the	  test(s)	  conducted,	  
and	  surveys	  its	  findings.	  
Additionally,	  because	  two	  raters	  scored	  student	  work	  on	  the	  pre-­‐test,	  student	  
revisions,	  and	  the	  post-­‐test,	  it	  was	  necessary	  to	  investigate	  the	  reliability	  of	  the	  ratings.	  
Three Cohen’s κ’s were conducted to determine whether there was agreement between the two 
raters’ grades on Stages A (Pre-test), E1 (Work Revision), and E3 (Post-test). Substantial levels 
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of agreement were observed between the two raters on Pre-test [κ = 0.794 (p <0.005), Work 
Revision [κ = 0.762 (p <0.005), and Post-test [κ = 0.624(p<0.005). 	  
4.3.1 – RQ #1(Revision) 
	  
RQ 1: To what extent do self-assessment device and specific feedback promote students to 
successfully revise their work as the teacher feedback intends (revision)? 
H1: Students who use the self-assessment device and specific feedback will more successfully 
revise their work as the teacher feedback intends than those in the Control Group.  
	  
 To answer RQ #1 (Revision), the researcher evaluated whether i) there was an impact of 
the self-assessment intervention on students’ successful revision, and ii) there was impact of 
different types of feedback (i.e., specific vs. general).  
 An ANCOVA was conducted to evaluate the impact of the self-assessment intervention 
on students’ successful revision. The results showed significant difference between the Control 
(Adj. Mean=1.758, SD=1.926) and Experimental (Adj. Mean=2.565, SD=1.723) Groups, after 
controlling for students’ Pre-test Scores and Grade Level, F(1,169)=5.201, p =0.024, with an 
effect size of 0.05 (See Table 4-3). The students who used the intervention appeared to more 
successfully revise their work as the teacher feedback intended than their counterparts.  
 
Table 4-3.  
Descriptive Statistics and Adjusted Means for Total Math Scores after Revision by Pre-test Scores and 
Grade Level.  
   Total Math Scores after Revision 
  Mean Adjusted Mean SD SE N 
Control  1.901 1.758a 1.926 0.228 84 
Experimental  2.427 2.565 a 1.723 0.220 89 
a. Covariates appearing in the model are evaluated at the following values: Pre-test Scores=0.4799, 
Grade Level=6.4451 
 
An ANCOVA was conducted to evaluate the impact of the specific feedback on students’ 
revision. The results showed significant difference between the Control (Adj. Mean=0.759, 
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SD=1.005) and Experimental (Adj. Mean=1.351, SD=1.168) Groups, after controlling for 
students’ Pre-test Scores and Grade Level, F(1,169)=8.030, p =0.005, with an effect size of 0.114 
(See Table 4-4). The specific teacher feedback appeared to help students revise their work more 
successfully than the general teacher feedback did, particularly among the students who used the 
intervention.   
Table 4-4. 
Descriptive Statistics and Adjusted Means for Score after Revision with Specific Feedback by Pre-test 
Scores and Grade Level.  
   Score after Revision with Specific Feedback 
  Mean Adjusted Mean SD SE N 
Control  0.899 0.759a 1.055 0.135 84 
Experimental  1.219 1.351a 1.168 0.130 89 
a. Covariates appearing in the model are evaluated at the following values: Pre-math test score = .4799, 
Grade Level = 6.4451. 
 
An ANCOVA was conducted to evaluate the impact of the general feedback on students’ 
revision. The impact of the general teacher feedback showed non-significant difference between 
the Control (Adj. Mean=1.029, SD=1.153) and Experimental (Adj. Mean=1.214, SD=1.208) 
Groups, after controlling for students’ Pre-test Scores and Grade Level, F(1,169)=0.627, p 
=0.430, with an effect size of 0.006 (See Table 4-5). There was a non-significant effect of the 
self-assessment intervention on students’ score after revision with general feedback, The general 
feedback showed no significant impact on score after the students’ revision, regardless of the 
group to which they belong. 
Table 4-5. 
Descriptive Statistics and Adjusted Means for Score after Revision with General Feedback by Pre-test 
Scores and Grade Level.  
   Score after Revision with General Feedback 
  Mean Adjusted Mean SD SE N 
Control  1.036 1.029a 1.153 0.15 84 
Experimental  1.208 1.214a 1.208 0.145 89 
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In sum, significant effects of the self-assessment intervention were observed on students’ 
total score after revision as well as on their score after revision with specific feedback. On the 
other hand, a non-significant effect of the intervention was observed on students’ score after 
revision with general feedback. 
4.3.2 – RQ #2 (Prediction) 
RQ 2: To what extent do self-assessment devices support students to accurately predict their 
own work performance (prediction)?  
H2: Students who use the self-assessment device will more accurately predict their own work 
performance than those in the Control Group.  
	  
 To answer RQ #2 (Prediction), the researcher evaluated the gap between students’ 
predicted and rated performance.  
An ANCOVA was conducted to evaluate the impact of the intervention on students’ 
ability to accurately predict their own performance. The results showed non-significant impact of 
the intervention on students’ ability to accurately predict their own performance between the 
Control (Adj. Mean=0.219, SD=0.152) and Experimental (Adj. Mean=0.236, SD=0.143) 
Groups, after controlling for students’ Pre-test Scores and Grade Level, F(1,169)=0.369, p 
=0.545, with an effect size of 0.056 (See Table 4-6). The self-assessment intervention appeared 
not to help students accurately predict their own performance.  
Table 4-6. 
Descriptive Statistics and Adjusted Means for Gap between Students’ Predicted and Rated Scores by 
Pre-test Scores and Grade Level.  
   Gap between Students’ Predicted and Rated Scores 
  Mean Adjusted Mean SD SE N 
Control  0.208 0.219a 0.152 0.018 84 
Experimental  0.246 0.236a 0.143 0.018 89 
a. Covariates appearing in the model are evaluated at the following values: Pre-test Scores=0.4799, Grade 
Level=6.4451 
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4.3.3 – RQ #3 (Receptivity) 
RQ 3: To what extent do the self-assessment devices promote students to become receptive 
toward teacher’s criticism (receptivity)? 
H3: Students who use the self-assessment device will become more receptive toward teacher’s 
criticism than those in the Control Group.  
	  
 To answer RQ #3 (Receptivity), the researcher evaluated students’ i) responses to the 
Questionnaire about the initial teacher feedback, and ii) responses to Choosing Feedback Task 
during Stage E2 (i.e., tendency to choose the negative/detailed feedback and likelihood of using 
the negative/detailed feedback).  
 An ANCOVA was conducted to evaluate the impact of the self-assessment intervention 
on students’ responses to initial teacher feedback in the Questionnaire. The results showed a 
significant effect of the intervention on students’ responses in the Questionnaire between the 
Control (Adj. Mean=12.410, SD=3.393) and Experimental Groups (Adj. Mean=14.439, 
SD=2.704), after controlling for students’ Pre-test Scores and Grade Level, F(1,169)=11.694, p 
=0.001, with an effect size of 0.156 (See Table 4-7). The students who used the self-assessment 
intervention responded to the Questionnaire about their reaction to the teacher feedback with 
higher scores than their counterparts.  
Table 4-7. 
Descriptive Statistics and Adjusted Means for Student Responses to Initial Teacher Feedback in 
Questionnaire by Pre-test Scores and Grade Level.  
   Student Responses to Initial Teacher Feedback in Questionnaire 
  Mean Adjusted Mean SD SE N 
Control  12.250 12.410a 3.393 0.382 84 
Experimental  14.589 14.439a 2.704 0.369 89 
a. Covariates appearing in the model are evaluated at the following values: Pre-test Scores=0.4799, 
Grade Level=6.4451  
 
An ANCOVA was conducted to evaluate the impact of the self-assessment intervention 
on students’ tendency to choose negative feedback. The results showed a significant effect of the 
intervention on students’ tendency to choose negative feedback between the Control (Adj. 
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Mean=0.372, SD=0.189) and Experimental (Adj. Mean=0.562, SD=0.265) Groups, after 
controlling for students’ Pre-test Scores and Grade Level, F(1,169)=18.753, p <0.001, with an 
effect size of 0.290 (See Table 4-8). The students who used the self-assessment intervention 
appeared to demonstrate higher levels of tendency to choose negative/detailed feedback than 
their counterparts.  
Table 4-8.  
Descriptive Statistics and Adjusted Means for Tendency to Choose Negative Feedback by Pre-test 
Scores and Grade Level.  
   Tendency to Choose Negative Feedback 
  Mean Adjusted Mean SD SE N 
Control  0.339 0.372a 0.189 0.028 84 
Experimental  0.593 0.562 a 0.265 0.027 89 
a. Covariates appearing in the model are evaluated at the following values: Pre-test Scores=0.4799, 
Grade Level=6.4451  
 
An ANCOVA was conducted to evaluate the impact of the self-assessment intervention 
on students’ self-reported likelihood of using the negative feedback. The results showed a non-
significant effect of the intervention on students’ self-reported likelihood of using the negative 
feedback of their choice between the Control (Adj. Mean=4.623, SD=1.097) and Experimental 
(Adj. Mean=4.693, SD=0.850) Groups, after controlling for students’ Pre-test Scores and Grade 
Level, F(1,169)=0.139, p =0.709, with an effect size of 0.066 (See Table 4-9). The Experimental 
Group students’ self-reported likelihood of using the negative/detailed feedback was not 
significantly higher than the self-reported likelihood of their counterparts.  
Table 4-9. 
Descriptive Statistics and Adjusted Means for Self-reported Likelihood of Using Negative Feedback by 
Pre-test Scores and Grade Level. 
   Self-reported Likelihood of Using Negative Feedback 
  Mean Adjusted Mean SD SE N 
Control  4.476 4.623a 1.097 0.122 84 
Experimental  4.832 4.693a 0.850 0.118 89 
a. Covariates appearing in the model are evaluated at the following values: Pre-test Scores=0.4799, 
Grade Level=6.4451  
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An ANCOVA was conducted to evaluate the impact of the self-assessment intervention 
on students’ self-reported likelihood of using the positive feedback. The results showed a non-
significant effect of the intervention on students’ self-reported likelihood of using the positive 
feedback between the Control (Adj. Mean=4.579, SD=0.948) and Experimental (Adj. 
Mean=4.373, SD=0.939) Groups, after controlling for students’ Pre-test Scores and Grade Level, 
F(1,169)=1.300, p =0.256, with an effect size of 0.009 (See Table 4-10). The Experimental 
Group students’ self-reported likelihood of using the positive/general feedback was not 
significantly different from the self-reported likelihood of their counterparts. 
Table 4-10. 
Descriptive Statistics and Adjusted Means for Self-reported Likelihood of Using Positive Feedback by 
Pre-test Scores and Grade Level.  
   Self-reported Likelihood of Using Positive Feedback 
  Mean Adjusted Mean SD SE N 
Control  4.525 4.579a 0.948 0.117 84 
Experimental  4.424 4.373a 0.939 0.113 89 
a. Covariates appearing in the model are evaluated at the following values: Pre-test Scores=0.4799, 
Grade Level=6.4451  
 
 In sum, significant effects of the self-assessment intervention were observed on 
students’ responses to initial teacher feedback as well as on their tendency to choose 
negative/detailed feedback. On the other hand, a non-significant effect was observed for the 
intervention on students’ likelihood of using the negative/detailed feedback. In other words, the 
students who used the self-assessment intervention showed higher levels of receptivity to 
teacher’s criticism and higher levels of using the negative feedback over the positive feedback. 
Conversely, the Experimental Group students did not report significantly higher levels of 
likelihood of using the negative feedback of their choice. Also, students in both Groups reported 
no significantly different likelihood of using the positive feedback. 
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4.3.4 – RQ #4 (Performance) 
	  
RQ 4: To what extent do self-assessment devices promote students’ content knowledge in 
mathematics (performance)? 
H4: Students who use the self-assessment device will exhibit more successfully improved 
content knowledge in mathematics than those in the Control Group. 
 
 To answer RQ #4 (Performance), the researcher evaluated whether the students in the 
Experimental Group exhibited better performance on the post-test than the counterparts.  
An ANCOVA was conducted to evaluate the impact of the self-assessment intervention 
on students’ Post-test Scores. The results showed a non-significant effect of the intervention on 
students’ Post-test Scores between the Control (Adj. Mean=0.544, SD=0.148) and Experimental 
(Adj. Mean=0.570, SD=0.172) Groups, after controlling for students’ Pre-test Scores and Grade 
Level, F(1,169)=0.911, p =0.341, with an effect size of 0.266 (See Table 4-11).  
Table 4-11. 
ANCOVA Results and Descriptive Statistics for Post-test Scores by Pre-test Scores and Grade Level.  
   Post-test Scores 
  Mean Adjusted Mean SD SE N 
Control  0.529 0.544a 0.148 0.018 84 
Experimental  0.585 0.570a 0.172 0.017 89 
a. Covariates appearing in the model are evaluated at the following values: Pre-test Scores=0.4799, 
Grade Level=6.4451. 
	  
 Additionally, a factorial ANCOVA was conducted in order to examine an interaction on 
the students’ Post-test Scores between the intervention and students’ tendency to choose the 
negative/detailed feedback (FBChoic_rev) during Stage E2 (Choosing Feedback). The results 
demonstrated a marginally significant Intervention*FBChoice_rev interaction (p =0.077), with 
Pre-test Scores and Grade Level as covariates; F(2,101)=2.672, p =0.077 with an effect size of 
0.049 (See Table 4-11 and Figure 4-1). This finding may suggest a critical association between 
students’ tendency to choose negative teacher feedback and its impact on their performance.  
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4.4 – Summary 
 The self-assessment intervention – mainly rubrics and guiding questions – in the present 
study had a positive effect on students’ revision skills as well as their level of receptivity to 
teacher’s criticism. On the other hand, the intervention failed to demonstrate an impact on  
students’ predicting and their improvement in performance. In other words, students who used 
the self-assessment devices appeared to i) more successfully revise their work as the teacher 
feedback intended, and ii) become more receptive to the teacher’s criticism about their work. 
Conversely, students in the Experimental Group did not i) predict their own performance more 
accurately, nor ii) demonstrate higher level of improvement on the mathematical content 
knowledge than their counterparts.  
 
Table 4-12. 
Factorial ANCOVA Results between the Intervention and Feedback Choice_rev with Covariates of Pre-test 
Scores and Grade Level.  
Source  SS df MS F Sig. 






0.017 0.019 0.664 






0.017 23.527 0.000 
Intervention Hypotheses Error 
  0.007 









  0.087 




0.017 2.627* 0.077 
* p =0.077 
 
The additional factorial ANCOVA conducted showed a marginally significant interaction 
on the Post-test Scores between the intervention and the students’ tendency to choose negative 
feedback. This finding may indicate that there is an influential impact of students’ attitude to 
teacher’s criticism about their work on their level of performance in mathematical content 
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Figure 4-1.  
A Profile Plot of Students' Post-test Scores based on the Type of Feedback with Covariates of Pre-test 
and Grade Level. 
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CHAPTER V: DISCUSSION 
	   The final chapter of the dissertation first presents a brief overview of the problems, 
findings from the pilot studies, and the intervention implemented. Next, it provides discussion 
and implications for each of the four hypotheses. These implications are suggested for both 
teachers and students in order to prevent the feedback-related problems initially presented, and 
maximize students’ successful usage of teacher feedback. The remaining portions of the chapter 
convey the dissertation’s limitations as well as recommendations for the future research.  
5.1 – Overview of the Problems and Intervention 
	   The purpose of the present study was to investigate whether self-assessment devices 
would resolve the feedback-related problems students revealed: i) not reading teacher feedback, 
ii) not being receptive to the teacher’s criticism about their work, and iii) not motivated to 
successfully revise their work as the teacher feedback intends. The present study aimed to 
achieve students’ successful revision of their work using the teacher feedback (RQ #1: Revision), 
accurate prediction on their own performance (RQ #2: Prediction), high levels of receptivity to 
the negative feedback about their work (RQ #3: Receptivity), and improvement in mathematics 
content knowledge (RQ #4: Performance).  
Interviews	  conducted	  during	  the	  pilot	  studies	  revealed	  rather	  positive	  aspects	  of	  the	  
students’	  attitude	  to	  teacher	  feedback.	  In	  essence,	  the	  students	  appeared	  to	  i)	  generally	  
acknowledge	  the	  importance	  of	  the	  feedback	  for	  their	  improvement	  in	  learning,	  ii)	  fairly	  
appreciate	  the	  teacher’s	  effort	  in	  feedback	  provision,	  and	  iii)	  even	  exhibit	  moderately	  high	  
levels	  of	  willingness	  to	  use	  teacher	  feedback.	  
The	  self-­‐assessment	  intervention	  –	  mainly	  rubrics	  and	  guiding	  questions	  –	  
implemented	  in	  Pilot	  Study	  2	  demonstrated	  a	  positive	  impact	  on	  students’	  level	  of	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agreement	  with	  the	  teacher	  feedback,	  and	  willingness	  to	  use	  it.	  On	  the	  other	  hand,	  the	  
intervention	  failed	  to	  exhibit	  effects	  on	  students’	  skill	  to	  revise	  their	  work;	  moreover,	  the	  
participants	  who	  used	  the	  intervention	  demonstrated	  non-­‐significant	  difference	  as	  to	  
reaction	  to	  the	  teacher	  feedback	  and	  the	  revision	  experience.	  In	  attempt	  to	  better	  manage	  
the	  difficulties	  found	  in	  the	  Pilot	  Studies,	  the	  researcher	  i)	  improved	  the	  self-­‐assessment	  
intervention,	  ii)	  reduced	  the	  number	  of	  questions	  being	  asked	  in	  the	  questionnaire,	  iii)	  
made	  the	  instruction	  easier	  for	  middle	  school	  students	  to	  understand	  and	  follow,	  and	  iv)	  
corrected	  mathematical	  contents	  in	  the	  problems.	  	  
	   While the rubrics informed the students learning objectives that teachers expect them to 
achieve for each assignment, the guiding questions asked the students to identify areas where 
they performed well, and other areas where they need improvement, based on the rubrics. Using 
the devices, the participants in the Experimental Group had opportunities to reflect their own 
performance on given criteria of expected learning objectives. Every participant in the present 
study participated in solving mathematics problems, revising their work using given teacher 
feedback about their work, and choosing the type of feedback they would like to receive. 	  
The present study found that self-assessment devices could help students revise their 
work more successfully (RQ #1: Revision, supported), and become more receptive to the 
teacher’s negative feedback about their work (RQ #3: Receptivity, supported), compared to their 
counterparts. On the other hand, students who self-assessed their work with rubrics and guiding 
questions failed to demonstrate ability to predict their own performance more accurately (RQ #2: 
Prediction, not supported), and to perform significantly better on content knowledge in 
mathematics (RQ #4: Performance, not supported) than those in the Control Group.  
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5.2 – Discussions and Implications of the Research Questions 
 The following sections summarize how each Research Question was examined, address 
findings of the four Research Questions, and propose suggestions for both teachers and students 
to pursue.  
5.2.1 – RQ #1 (Revision) 
 The first Research Question examined whether the rubrics and guiding questions had 
impact on students’ successful revision of their work. Students’ work that was revised in the 
direction that the teacher feedback intended was considered to be more ‘successful’ than other 
work that did not follow the teacher feedback’s intention. Also, RQ #1 (Revision) hypothesized 
that specific feedback (that accurately locates student’s errors and provides explicit instruction 
for improvement) would have greater effect on students’ successful revision than general 
feedback (that vaguely locates student’s errors and provides unclear instruction for 
improvement) would.  
The self-assessment intervention appeared to support students’ successful revision as the 
teacher feedback intended. In fact, the Experimental Group students’ scores after revision were 
significantly higher than their counterparts. The participants in the Experimental Group produced 
work revisions that demonstrated a high level of understanding the teacher’s expectation and 
intention for each assignment.  
Additionally, Hattie & Timperley’s (2007) assertion was supported in the present study; 
the teacher feedback is more powerful when it specifically corrects students’ misconceptions 
than when it vaguely alerts students’ to lack of information. The participants, particularly those 
in the Experimental Group, demonstrated significantly higher improvement in the problems on 
which they received teacher feedback that accurately located their errors and provided specified 
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direction for improvement. On the other hand, the teacher feedback that vaguely pointed out 
students’ mistakes and provided no detailed instruction for improvement showed no significant 
impact on students’ revision. This supported a point stated by Westberg (2013), that vague 
feedback – such as “You somewhat showed what I was looking for” that was used in the present 
study – offers no leverage for promoting growth.  
The finding that the self-assessment intervention and specific feedback showed positive 
effect on students’ successful revision recommends the following two implications for both 
students and teachers.  
First, a series of successful revisions with assistance of self-assessment devices would 
generate more positive learning experience for students. Students’ consistent work revisions are 
likely to provide an impression that they are safe to make errors initially, because there will be 
promising chances to make improvement. Students with such positive learning experience would 
acquire an impression that their first trial is not fixed. This is likely to eventually lead the 
students to improved performance.  
Second, the findings suggest that specific feedback could have intensified the impact of 
the self-assessment intervention on students’ successful revision. Hence, teachers are advised to 
make their feedback specific as to provide evidence for students’ errors, directions, and 
instructions for students’ work improvement. When this is done, students are likely to identify 
teacher’s expectation as well as external learning objectives for given assignments. 
5.2.2 – RQ #2 (Prediction) 
 The second Research Question investigated whether the self-assessment intervention had 
impact on students’ prediction of their performance. Students’ skill to accurately predict their 
own performance was considered to be important in the present study because the main purpose 
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of self-assessment is to identify the ‘gap’ between current and desired performance (McMillan & 
Hearn, 2008) for improvement in learning. In other words, students should acknowledge where 
they are in terms of the learning process; intuitively, without recognizing students’ own position 
as a learner, it would be hard for them to close the gap.   
 In order to explore this Research Question, students solved a set of four open-ended 
mathematics problems during Stage E3 (Post-test), and they were asked to score their own work, 
using a 5-point Likert scale, with 5 being the highest score. The researcher then examined the 
difference between the scores predicted by the students and the average score produced by two 
raters.  The smaller the difference shown, the more accurately the students predicted their own 
performance.  
 The self-assessment intervention did not appear to support students in the Experimental 
Group to predict their own performance more accurately than those in the Control Group. This 
may be due to the fact that the intervention was implemented for only one school day; the 
students were unlikely to acquire self-assessing skill during this short period of time. Also, 
students’ lack of self-assessing experience such as the present study might have resulted in the 
lack of impact.   
 It is argued that the more experience students have with the self-assessment devices, the 
more accurately they would be able to predict their own performance, because the goals of the 
devices are to help students identify the teacher’s expectation as well as external learning 
objectives for each assignment. Hence, for example, teachers are encouraged to distribute rubrics 
and guiding questions to students as the class reviews quizzes and tests taken already. Teachers 
are also advised to convey the importance of the ability to accurately predict to students, so that 
they would be more aware of its purpose.  
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5.2.3 – RQ #3 (Receptivity) 
 The third Research Question examined whether the rubrics and guiding questions had 
impact on students’ level of receptivity to teacher’s criticism about their work. 
Students’ responses to the initial teacher feedback in the Questionnaire (Stage D) were 
measured in order to assess students’ attitude to the teacher feedback they received. Also, the 
participants who chose ‘negative/detailed’ feedback as well as higher likelihood of using the 
‘negative/detailed’ feedback during Stage E2 were considered to be ‘more receptive’ to teacher’s 
criticism than those who chose ‘positive/general’ feedback. This implicit approach – seeking an 
estimate of interest without having to directly ask a participant (Fazio & Olson, 2003) – was 
expected to reflect more of students’ authentic perspective because they may be unwilling to 
express their attitudes toward certain topics when being asked directly and explicitly (Smith, 
2008).  
 The self-assessment intervention appeared to help students heighten their receptivity 
levels to teacher’s criticism. The participants who used rubrics and guiding questions i) were 
more willing to revise their work with the teacher feedback, ii) found the teacher feedback more 
helpful to improve their work in the future, and iii) were less likely to ignore the teacher 
feedback.  
 The implicit approach implemented in Choosing Feedback (Stage E2) revealed that 
students who used the self-assessment intervention were more likely to choose negative/detailed 
feedback over the positive/general feedback. Although the participants in the Experimental 
Group did not demonstrate higher likelihood of using the negative/detailed feedback than their 
counterparts, this finding is promising because self-assessment appeared to reduce students’ 
tendency to reject teacher’s criticism. This may be an indicator that the Experimental Group 
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students found the intervention legitimate. In other words, students seemed to increase their 
understanding of the teacher’s disposition as a feedback provider as they (implicitly) played a 
role of providing feedback to a fictional character.  
One main implication regarding this finding is that students need to be encouraged to 
experience the teacher’s disposition as a feedback provider. Teachers can achieve this goal by 
having students read their peers’ work, and make comments for improvement. Such exercise of 
feedback exchange among classmates would reduce their tendency to avoid feedback in various 
forms. It would provide students with an impression that feedback is a practice of 
communication to enhance their work. 
Intuitively, students are likely to avoid negative feedback because it reveals and 
highlights students’ errors (Ackerman & Gross, 2010). The instruction given in the negative 
feedback may cause students distress because it tends to give them pressure to perform well, 
rather than to encourage them. Students who are not receptive to the teacher’s negative feedback 
are less likely to benefit from the advantages that feedback can provide. Hence, teachers should 
understand the students’ orientation, and focus on increasing their levels of receptivity to the 
teacher’s criticism about their work.   
5.2.4 – RQ #4 (Performance) 
 The fourth Research Question examined whether rubrics and guiding questions had 
impact on students’ improvement in content knowledge in mathematics. Students’ scores on the 
problems they solved during Stage E2 (Post-test) were assessed. The results failed to support the 
hypothesis that the self-assessment intervention is helpful in improving students’ performance in 
mathematics content knowledge.   
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 Unlike the findings from previous research (McDonald & Boud, 2003; Parkin et. al., 
2012; Vollmeyer & Rheinberg, 2005), the self-assessment devices appeared not to enhance 
students’ performance in mathematics in the present study. This finding, too, may be due to the 
fact that the students’ usage of self-assessment devices was limited to only one session. Students 
are encouraged to learn that their effort in self-assessing is critically related their academic 
performance.  
 Moreover, considering the factorial ANCOVA that demonstrated a marginally significant 
interaction on the Post-test Scores between the intervention and students’ tendency to choose the 
negative/detailed feedback, it could be concluded that the Experimental Group students who 
chose the negative/detailed feedback over the positive/general feedback were more likely to 
perform better on the post-test problems. This interaction may indicate the importance of 
students’ attitude to the teacher’s criticism; in essence, the higher level of receptivity to teacher’s 
criticism, the better performance students demonstrated. However, it needs to be noted that 
interaction tests were conducted between the intervention and a number of other factors; 
consequently, the marginally significant interaction found in the present study may have been 
detected by a chance.  
5.3 – Limitations 
 The present study had four main limitations: i) timing of the study, ii) the limited period 
of the intervention, iii) distracting events in the study environment, and iv) the issue of group as 
opposed to individual assignment to experimental and control conditions.  
 First, the timing of the present study was not ideal; it was conducted after the students 
took two major standardized tests in May (PARCC: The Partnership for Assessment of 
Readiness for College and Careers) and June (MAP). The researcher’s presence and request for 
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participation in the present study led several students to become inattentive, express their 
unwillingness to participate and to complain in general. Moreover, the higher rate of student 
absence toward the end of school year notably reduced the number of participants.  
 Second, the period of implementation of the SA intervention was only one-day-long. This 
may have been too short a period to help students successfully revise their work and improve 
their content knowledge.  
 Third, a few distracting events occurred unexpectedly during the study, including three 
fire drills, a few field trips, and 8th grade students’ rehearsals for the graduation ceremony. In 
order to adapt to such incidents, the researcher had to reschedule visits, sometimes pausing the 
study and resuming in later periods.  
 Lastly, there is a statistical caution that readers need to take. Because the 12 classes were 
assigned as entire classes to the Experimental and Control Groups, it should be noted the actual 
sample size would be 12, not 173. In an ideal case where students are assigned individually to 
Experimental and Control Groups, the sample size would be equal to the number of the 
participants; but conditions in the study site made it impossible for the researcher to manage the 
individual assignment. As a result of the group assignment, the standard errors shown throughout 
all analyses are smaller than they would be if a sample size of 12 was used instead of 173. This 
means that levels of statistical significance are overstated.    
5.4 –Recommendations for Future Research 
 The following sections recommend topics that interested researchers could pursue in 
future studies. The suggestions include i) enhancing the teacher-student relationship, ii) 
implementing other forms of self-assessment approaches, iii) overcoming the limitations found 
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in the present study, iv) assigning students individually, and v) examining the impact of feedback 
coupled with self-assessment for students at different achievement levels.  
5.4.1 – Teacher-student Relationship 
 Future researchers are encouraged to explore factors that can strengthen the teacher-
student relationship, particularly because the findings of the present study showed an association 
between students’ increased understanding of teachers’ disposition as a feedback provider and 
their better performance. For example, students can write feedback about a fictional character’s 
work in order to reduce teacher-student tension. Playing a more independent role of feedback 
provider may help the students to become more receptive to criticism they receive from teachers.  
5.4.2 – Other Forms of Self-assessment 
Future researchers are encouraged to seek various methods that can help students use the 
teacher feedback besides rubrics and guiding questions. For examples, students can i) use a 
checklist, ii) examine their progress using a model answer, iii) compare their work with the work 
of others, and iv) generate weekly reflection logs. Checklists and model answers, similar to 
rubrics, contain the expected standards for each assignment; hence by having students self-
evaluate their work with these external devices, teachers can expect them to increase their 
interest in learning, and enhance their performance. Comparing work with peers would provide 
students with opportunities to see how others would answer differently, and apply the approach 
to their own. Lastly, generating reflection logs would help students think more deeply and 
frequently about their own progress; furthermore, this practice is likely to be more effective with 
external devices implemented together.  
These methods are likely to increase students’ awareness of teachers’ feedback. A focus 
on perspective and attitude dimensions of students’ feedback usage will lead to increased 
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engagement and reduced teacher-student tensions, and enable students to successfully use the 
feedback as teachers intend.  
5.4.3 – Overcoming the Limitations 
 Other suggestions derive from the two shortcomings and limitations found in the present 
study (i.e., the limited period of the intervention and distracting events in the study environment). 
The researcher supposed that the impact of the self-assessment devices was limited because its 
duration of implementation was relatively short – one session. Hence, future researchers are 
encouraged to implement self-assessment devices for a longer period of time (e.g., a whole 
semester or even a whole school year). Also, in planning field research like the present study, 
researchers should keep in mind that unexpected distractions could occur during any phase of the 
study. It is highly recommended to have backup plans and alternatives for such events. Examples 
include i) training a research assistant to manage the study, ii) preparing more problems for 
students to solve in case they find problems too difficult to solve or to understand, and iii) having 
students understand the study instructions they need to follow while conducting a few pilot 
studies.  
5.4.4 – Assigning Students Individually 
The researcher assigned whole classes to Experimental and Control Groups due to 
conditions in the study site. As addressed earlier, this results in under estimates of standard errors 
and overstatements of statistical significance.  Future researchers are advised to secure the 





	   78	  
5.4.5 – Considering Students’ Achievement and Confidence Levels 
The researcher attempted to examine the hypothesized relationships for students at two 
major levels: achievement and confidence. To do so, additional analyses were conducted for 
subgroups of students in terms of their MAP Math Scores (below average, average, above 
average) and in terms of their confidence levels (over-confidence: predicting higher than actual 
performance, under-confidence: predicting lower than actual performance). It was expected that 
a particular pattern observed (if there were any) would be able to propose a line of practical 
implications for classroom teachers.  
These additional analyses did not reveal any consistent patterns of differences for 
students in the subgroups. Nonetheless, future researchers might examine whether the relations 
hypothesized in the current study are found for students of different achievement or confidence 
levels in more robust samples.  Such findings might carry implications for classroom teachers. 
For example, if below-average students were found to respond better to specific teacher feedback 
than above-average students as they revise their work, teachers can invest more time and energy 
on providing specific feedback particularly to below-average students.  
5.5 – Practical Application of the Teacher Feedback in Classroom Settings 
The following sections offer some practical suggestions for classroom teachers and 
discuss context-related issues of feedback provision.  
5.5.1 – Real-world Classroom Scenarios 
Based on the findings of the present study, an ideal practice of feedback provision in a 
classroom setting would be presenting detailed teacher feedback first, and then lettered-grades. 
Although the provision of lettered-grades may cause students to become less motivate to put 
further effort into revision, students need some indication of their performance level. Without it, 
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students would not be able to acknowledge their goal when they achieve it. In order to reduce the 
negative impact of the lettered-grades, teachers can provide students with detailed feedback that 
precisely indicates the errors in their work and proposes thorough instructions for improvement. 
No lettered-grade is given at this stage. Students would be able to understand the learning 
objectives as well as the teacher’s disposition as a feedback provider. With this increased clarity 
of understanding of the assignment and the teacher’s standpoint, students would become more 
receptive toward the lettered-grades (Sendziuk, 2010).  
5.5.2 – Context- and Subject-related Issues of Feedback Provision 
Havnes and colleagues (2012) found that feedback practice is to a certain extent more 
subject-related than school-dependent. For examples, according to the authors, in a workshop 
setting at a vocational school, immediate oral teacher or peer feedback is likely to be more 
common than in more academically oriented classrooms.  
 Similarly, because the quality of feedback and self-assessment devices applied in the 
present study largely focused on students’ mathematics work, they may not be the most suitable 
type for other subjects, for example, writing. Although the general format – locating students’ 
errors and providing suggestions for improvement – is similar, teachers may need to provide 
students with instructional information suited to particular learning circumstances.  
5.6 – Concluding Remarks 
 One encouraging finding from the present study was that self-assessment appeared to 
improve students’ perspectives on teacher’s (critical) feedback. Students who used the 
intervention also reported that they found the teacher feedback more useful than those who did 
not use the intervention. These are encouraging findings because students who are unreceptive to 
teacher feedback are unlikely to become motivated to use it. In other words, logically speaking, 
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accepting the teacher feedback would be the initial step for students to successfully use it to 
improve their work.  
Also, because students could revise their work better with specific feedback than with 
general feedback, teachers are encouraged to provide students with feedback that has more 
precise direction and instruction. This way, the explicit feedback provision would enhance the 
self-assessment effect.  
The present study aimed to find how self-assessment devices could help students 
successfully use teacher feedback. The present study found that the self-assessment devices, 
mainly rubrics and guiding questions, i) help the students find the teacher feedback useful, ii) 
become receptive toward criticism about their work, iii) become motivated to use the teacher 
feedback, and iv) successfully revise their work.  
 On the other hand, the self-assessment intervention did not necessarily produce better 
mathematics problem solvers. This may indicate the necessity for more teacher involvement in 
students’ self-assessment procedures (e.g., helping students learn the purpose of self-
assessment). Also, considering the short period of time invested on the intervention, 
implementing the intervention for the whole school year may still be expected to help students 
revise their work more successfully and improve content knowledge. 
Providing students with feedback would not resolve the three major feedback-related 
issues that were addressed earlier; in fact, students encounter intellectual and emotional 
challenges during feedback reading. Moreover, implementing self-assessment devices only is 
unlikely to resolve the issues; Lin-Siegler and colleagues (2015) emphasized that appropriate 
instructional supports are necessary for students to successfully overcome difficulties in 
assessing their own work. It is important for teachers to provide students with feedback types 
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that are suitable for their needs and learning orientations. Further research could clarify how to 
match teacher feedback to particular types of student work. Such studies could be extended 
across different subjects to meet students’ wider range of needs.  
Because some prior research indicates that feedback has the potential to impact students’ 
emotions in negative ways, teachers need to exercise caution when giving feedback. In order to 
minimize such distraction that may occur during feedback provision, teachers are advised to 
initially offer specific feedback about student work, so that the students can better comprehend i) 
what actions need to be taken for improvement and ii) the teacher’s disposition as a feedback 
provider. Then, teachers can provide a lettered-grade to help students understand where they 
stand as to their academic performance.  
The major framework of the present study aimed to improve students’ attitude toward the 
teacher’s criticism about their work. Although marginally significant, the interaction between the 
intervention and students’ tendency to choose the negative/detailed feedback over the 
positive/general feedback may indicate an influential association between the two factors. In 
other words, those who tend to appreciate and are willing to use teacher’s negative feedback are 
more likely to exhibit better academic performance than those who prefer positive feedback only.  
Future researchers are advised to further explore this link by, as addressed earlier, implementing 
various forms of self-assessment devices.  
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Max needs two boxes to store his trading cards. Box A is a cube with faces that measure 6 
inches. Box B is a rectangular prism that is 5 inches long, 4 inches wide, and 10 inches deep. 

















Criteria for pre-test: 
• The student provided correct answer(s).  
• The student showed supporting explanations for his/her answer(s).  
• The student used complete sentences and proper units to explain his/her explanations.   
 
Score Criteria 
5 The student met all three criteria stated above. 
4 The student met two criteria stated above. 
3 The student met one criterion stated above. 
2 The student showed work, but unrelated to the assignment and/or the researcher’s 
intension.  
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Appendix B1: Self-Assessment Device (1): Rubrics 
 
Stage B1: Rubrics 
 
Instruction: This rubric contains what your teacher expects you to do for a full credit. Use this 





• Find the volume of both Boxes by multiplying the sides.  
• Use appropriate unit for the volume (cubic inches).  
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Appendix C: Teacher Feedback Sample 
 




Identify two good things you did well. 
• You used a complete sentence to explain your answer. Good work.  
 
Identify two things you need to improve/revise. 
• The volume of Box A is incorrect; multiply all three sides.  
• It would be better with proper volume unit (in3) and 3-D illustration of the boxes.  
 
Question #2 
Identify two good things you did well. 
• Good translation from the table to the plot. 
 
 
Identify two things you need to improve/revise. 




Identify two good things you did well. 
• You drew a table to explain your answer. Good try.  
 
Identify two things you need to improve/revise. 
• Add up the values until the sum becomes $75.  




Identify two good things you did well. 
• You attempted to show your work with figures. Good work.  
 
Identify two things you need to improve/revise. 
• The answer in some parts are not shown.  
 
 
Please do not turn to the next page until you are told to do so. 
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Appendix D: Questionnaire 
 
Instruction: Using the scale below, place circle how much you agree or disagree with each 














1. When I read the teacher 
feedback, I wanted to revise my 
work. 
6 5 4 3 2 1 
2.   When I read the teacher 
feedback, I found it helpful to 
make my work better. 
6 5 4 3 2 1 
3.  When I read the teacher 
feedback, I wanted to ignore it. 6 5 4 3 2 1 
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Appendix E1: Task #1 – Work Revision Sample and Criteria Checklist 
 
 
• The student correctly revised any incorrect answer(s).  
• The student showed more supporting explanations for his/her answer(s).  
• The student showed evidence of following the feedback’s direction(s).  
 
Score Criteria 
5 The student met all three criteria stated above (if the answers were incorrect). 
4 The student met two criteria stated above (if the answers were incorrect). 
3 The student met one criterion stated above (if the answers were incorrect). 
2 The student showed revision, but unrelated to the assignment and/or the researcher’s 
intension.  






Problem #1 Problem #2 Problem #3 Problem #4 
Average 
Score Total Score 
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Appendix E2: Task #2 – Choosing Feedback Sample and Criteria Checklist 
 
Stage E2: Choosing Feedback (Problem #4) 
Instruction: Jenny is in 5th grade. She solved a math problem. If you were Jenny, which type of 




A. This answer is partially right and partially wrong. The correct part is that you drew coins 
to represent the total number of the coins. Also, you added 65 cents accurately.  
 
B. This answer is partially right and partially wrong. The incorrect part is that you used 
coins that you are NOT allowed to use (pennies). You should read the instruction again.    
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Appendix E2: Task #2 – Choosing Feedback Sample and Criteria Checklist (total score) 
 
 











































Problem #1 Problem #2 Problem #3 Problem #4 
Average 
Score Total Score 
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Problem #1 Problem #2 Problem #3 Problem #4 Total Score 
Score / 6 / 6 / 6 / 6 /24 
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Appendix E3: Task #3 - Post-test Sample and Criteria Checklist Sample 
 
 
Criteria for post-test: 
 
• The student provided correct answer(s).  
• The student showed supporting explanations for his/her answer(s).  
• The student used complete sentences and proper units to explain his/her explanations.   
 
Score Criteria 
5 The student met all three criteria stated above. 
4 The student met two criteria stated above. 
3 The student met one criterion stated above. 
2 The student showed work, but unrelated to the assignment and/or the researcher’s 
intension.  








Score Total Score 
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Appendix F: Manuscript 
 
Session 1: Before starting the research study.  
 
• [Introduction] Hello, class. My name is Mr. Kim. I have received consent forms from your 
parents that say you may take part in this study. However, you also have a choice. Because this is 
a math session, which is an important period, you may choose NOT to be in my study. That is 
completely fine; you will receive NO PENALTY even if you don’t participate. In that case, you 
will be provided with different math problems to do, instead. Please raise your hand if you prefer 
to have the different math problems to do. 
• [Find if (a) students raise(s) their(his/her) hand(s). If there is any, distribute the alternative packet 
to the student(s).] Well, then, we will get it started.  
 
 
Session 1 – Stage A: Solving the Four Problems (for both the Experimental and Control Groups) 
• [Introduction] Today, I am going to give you four open-ended math questions to solve. I am a 
researcher, and I want to find out some ways for you guys to learn better in school. So, please 
help me out.  
 
• [Pass out the problems] There are four open-ended math problems. You have 4 minutes to solve 
each of the three problems. So, please do not turn to any other problems except for the one that 
you are working on. I will let you know when the time is up. 
 
• [Ask for any question] Do you have any question? (Answer question(s) if necessary.) 
 
• [Begin solving the problems] Ready? Please begin.  
 
• [After finishing all the four] Thank you for your participation. We will come back next time to go 
over the work together.  
 
 
Session 2 – Stage B: Revisiting (for the Experimental Group only) 
• [Introduction] Welcome back, class. Remember the four open-ended problems we did last time? 
We are going to revisit the problems.  
 
• [Pass out the test materials, rubrics and guiding questions] While revisiting the problems, I want 
you to use these materials. The rubrics show the exact things for you to get a full credit. The 
guiding questions have two questions: one is identifying two things you did well, and the other 
one is identifying two things you need to improve on. Please fill out the guiding question form as 
you revisit the problems.  
 
• [Instruction on the time limit] There are 4 problems, right? I will give you 3 minutes to revisit 
EACH problem. You are not allowed move on to the previous or next problems. When the time is 
up, I will let you know.  
 
• [Ask for any question] Do you have any question? (Answer question(s) if necessary.) 
 
• [Begin Revisiting] Ready? Please begin.  
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Session 2 – Stage B: Revisiting (for the Control Group only) 
• [Introduction] Welcome back, class. Remember the four open-ended problems we did last time? 
We are going to revisit the problems.  
 
• [Pass out the test materials and teacher feedback]  
 
• [Instruction on the time limit] There are 4 problems, right? I will give you 3 minutes to revisit 
EACH problem. You are not allowed move on to the previous or next problems. When the time is 
up, I will let you know.  
 
• [Ask for any question] Do you have any question? (Answer question(s) if necessary.) 
 
• [Begin Revisiting] Ready? Please begin.  
 
 
Session 2 – Stage C: Reading Teacher Feedback (for both Experimental and Control Groups) 
• [Pass out the Teacher Feedback] Your math teacher wrote some feedback about your work. If you 
wish to stop participating in the research now, please let me know [Pause for while]. Please spend 
5 minutes to read ALL the teacher feedback from Question #1 to #4.  
 
 
Session 2 – Stage D: Answering the Questionnaire (for both Experimental and Control Groups) 
• [Pass out the Feedback Questionnaire] Now I want you to please fill out the Questionnaire. This 
is about the teacher feedback you received. It has 1 through 6 scales for each question. I want you 
to read each question and the scale carefully as you answer.  
 
• [When finished, collect the Feedback Questionnaire, rubrics, and guiding questions] 
 
 
The following Stage E1 – E3 Tasks are equally applied for both the Experimental and Control Groups.  
 
Session 2 – Stage E1: Task #1 (Work Revision) 
• [Introduction] There are three Tasks that I want you to complete. The first one is Work Revision, 
the second one is Recommending Feedback, and the third one is solving another set of math 
problems. During the Work Revision Task, we are going to revise the problems. While revising, 
you will use this red pen that I will provide you with. 
 
• [Pass out red pens the participants should already have their test materials] There are 4 problems, 
right? I will give you 3 minutes to revise EACH problem. You are not allowed move on to the 
previous or next problems. When the time is up, I will let you know. While revising, you may use 
the teacher feedback.  
 
• [Ask for any question] Do you have any question? (Answer question(s) if necessary.) 
 
• [Begin the Task] Remember, you have 3 minutes to revise each problem, not the others. Use the 
color pen I gave you only. Please begin.  
 
Session 2 – Stage E2: Task #2 (Choose Feedback) 
• [Introduction] Now, I am going to show you some math work that Jenny solved. She is in 
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the grade that is two grades lower than yours. She solved four open-ended math 
problems. After reading her work, I want you to pick one type of feedback you would 
like to receive if you were Jenny.   
 
• [Pass out the Choose Feedback materials] There are 4 problems, right? I will give you 3 
minutes for EACH problem. You are not allowed move on to the previous or next 
problems. When the time is up, I will let you know.  
 
• [Ask for any question] Do you have any question? (Answer question(s) if necessary.) 
 
• [Begin the Task] Please begin.  
 
• [When finished, collect all the Recommending Feedback materials from the participants] 
 
 
Session 2 – Stage E3: Task #3 (Post-test)   
• [Introduction] This is our last Task for the whole study. I am going to have to solve another set of 
open-ended math questions to find out how much you guys improved your math work.  
 
• [Pass out the problems] There are four open-ended math problems. You have 4 minutes to solve 
each of the three problems. So, please do not turn to any other problems except for the one that 
you are working on. I will let you know when the time is up. 
 
• Also, there is a section where you give yourself a score for each problem. It has 1 through 5 
scales. I want you to review your work and give yourself a score.  
 
• [Ask for any question] Do you have any question? (Answer question(s) if necessary.) 
 
• [Begin solving the problems] Ready? Please begin.  
 
 
Session 2 – Closing   
 
• [After completing the Post-test and the Questionnaire] Thank you for your participation. This 
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Figure #. MAP Math Score Distribution of Each Grade Level 
 
* p=0.083 for 5th grade, p=0.861 for 6th grade, p=0.897 for 7th grade, p=0.425 for 8th grade 
** Error bars represent standard deviation.  
     	  
	  
	  
Figure #. Pre-test Score Distribution of Each Grade Level 
 
* p=0.203 for 5th grade, p=0.001 for 6th grade, p<0.001 for 7th grade, p<0.001 for 8th grade 
** Error bars represent standard deviation.  
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RQ #1 (Revision) 
 
Figure #. Total Math Scores after Revision by Group. 
 
* p=0.024 
** Covariates applied in this model are Pre-test Scores and Grade Level.  





Figure	  #.	  Score	  after	  Revision	  with	  Specific	  Feedback	  (Problems	  #1	  and	  #3)	  by	  Group	  
 
* p=0.005 
** Covariates applied in this model are Pre-test Scores and Grade Level.  










Control	   Experimental	  






Control	   Experimental	  
Score	  after	  Revision	  with	  
Speci;ic	  Feedback	  
(Problems	  #1	  and	  #3)	  
	  
	   106	  
 
 
Figure #. Score after Revision with General Feedback (Problems #2 and #4) 
 
* p=0.430 
** Covariates applied in this model are Pre-test Scores and Grade Level.  
*** Error bars represent standard deviation. 
 
RQ #2 (Prediction) 
 
Figure #. Gap between Students’ Predicted and Rated Scores by Group.  
 
* p=0.545 
** Covariates applied in this model are Pre-test Scores and Grade Level.  
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RQ #3 (Receptivity)  
 
Figure #. Student Responses to Initial Teacher Feedback in Questionnaire by Group.  
 
* p=0.001 
** Covariates applied in this model are Pre-test Scores and Grade Level.  
*** Error bars represent standard deviation. 
 
 
Figure #. Tendency to Choose Negative Feedback by Group.  
 
* p<0.001 
** Covariates applied in this model are Pre-test Scores and Grade Level.  
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Figure #. Likelihood of Choosing Negative Feedback by Group.  
 
* p=0.457 
** Covariates applied in this model are Pre-test Scores and Grade Level.  
*** Error bars represent standard deviation.	  
	  
	  
RQ #4 (Performance) 
	  
Figure #. Post-test Scores by Group.  
 
* p=0.341 
** Covariates applied in this model are Pre-test Scores and Grade Level.  








Control	   Experimental	  













Control	   Experimental	  
Post-­‐test	  Scores	  
	  
	   109	  
Appendix H: Materials Used in Pilot Studies 
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Pilot Study 2 – Self-assessment Intervention (Rubrics) 
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Pilot Study 2 – Self-assessment Intervention (Guiding Questions) 
	  
GUIDING	  QUETIONS	  
Identify	  two	  good	  things	  you	  did	  well	  based	  on	  the	  rubric.	  	  














Identify	  two	  things	  you	  need	  to	  improve/revise	  based	  on	  the	  rubric.	  














Based	  on	  the	  rubric,	  how	  would	  you	  score	  your	  work	  in	  scale	  of	  0	  through	  3?	  
Please	  circle	  one.	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Pilot Study 3 – Questionnaire (Level of Agreement) 
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Pilot Study 3 – Questionnaire (Emotional Reaction) 
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Pilot Study 3 – Self-assessment Intervention (Rubrics) 
	  
Rule:	  
• Use	  the	  following	  information.	  	  
• Range	  is	  the	  difference	  between	  the	  highest	  and	  the	  lowest	  scores.	  
• Mode	  is	  the	  number	  that	  appears	  the	  most	  frequently.	  	  





	   	  
	  
	   117	  
Pilot Study 3 – Self-assessment Intervention (Guiding Questions) 
	  
GUIDING	  QUETIONS	  
































Based	  on	  the	  rubric,	  how	  would	  you	  score	  your	  work	  in	  scale	  of	  0	  through	  3?	  
Please	  circle	  one.	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